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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will — 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Larry Will (W3LW), Dave Gordon-Smith (G3UUR), 
Mike Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), 
Joe Long (WA2EJT), Jim Riff (K7SC), David Ishmael (WA6VVL), George 
Misic (KE8RN) 


Editor’s Comments 


ER #293 Cover Caption 
I made a mistake with the cover caption last 
month. Dennis Kidder’s call is W6DQ, and I 
apologize to Dennis for the error! 
ER Email Address | 
Don’t forget to use Ray@ERmag.com as my 23m 
permanent email address. Shortly, this will be the ao 


only one that will work. 
K@OJ Thanksgiving AMI Bash 

OJ Jenkins, KOOJ, will be hosting his annual AMI “T-Day Bash” this year as 
usual. It will start at 6:00 AM Mountain time, (1300 UTC) November 28, on 3875 
kc AM, and usually runs several hours. Plan now to check in with the Colorado AM 
group Thanksgiving day, there is usually good propagation! 
Warren Bruene, W5OLY, SK, September 28, 2013 

I never met Warren Bruene in person, but I did speak to him on the telephone 
22 years ago while | was researching background information on some Collins 
equipment for Electric Radio articles. Warren impressed me as an extremely sharp 
and talented engineer, the sort of person who had uncommon intrinsic knowledge 
about electronics and the radio art that was far above what the average engineer 
possesses... When I'd ask a question, not only did Warren give me the correct answer, 


Continued on Page 14 
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Cover: Mark Meltzer, AF6IM, is a skydiving enthusiast and he takes vintage radio 
equipment along on his jumps. Taken October 12, 2013, Mark was using a WWII 
BC-611 portable and did make some difficult ground contacts with Bob, AGGQL, 
and Rebar, NGDB. See the story on page 17, which was written by Mark, explaining 
his unique group of friends. (Photo Courtesy of Jim Wilson, RCAF Pilot) 


The National RAO-2/NC-120 


By Jim Hanlon, W8KGI 
PO Box 581 

Sandia Park, NM 87047 
w8kei@arrl.net 


Jim Millen, Chief Engineer and 
General Manager of the National 
Company from 1928 to 1939, was a 
mechanical engineer and that expertise 
was evident in the design of such National 
hallmarks as the HRO receivers, the PW 
and NP W dial and condenser assemblies, 
and the NC-100 family of sliding-coil 
receivers. Millen was convinced of the 
electrical superiority of the plug-in coils 
that he designed into the 1934 HRO. 
HRO coils were positioned directly 
beneath their respective tuning capacitors 
resulting in short, direct leads. They were 


housed in amply sized shield boxes 
providing stage isolation and high Q. No 
coupling to adjacent, unused coils 
prevented “suck out” problems associated 
with many band-switched receivers of 
the era. | 
When it came time, in 1935, to design 
a bandswitched, general coverage receiver 
for the National line, Millen devised a 
sliding coil, cast aluminum “catacomb” 
that housed five sets of three coils for 
each band in individual, shielded 
containers. The catacomb fit under the 
chassis, beneath the tube sockets, 
components, and wiring. It was 
suspended from a bar running the width 
of the chassis in the rear and from a rack- 
and-pinion gear-drive mechanism in the 
front. Three coils at a time were 


Figure 1: The RAO-2 receiver bears a close resemblance to the prewar NC-100XA. 
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positioned beneath the three-gang tuning 
capacitor, where fingers attached to the 
coil assemblies mated with leaf springs 
on the bottom of the capacitors. The 
result was a bandswitched, plug-in-coil 
receiver! 

National used this sliding-coil 
catacomb design in a number of different 
radios. The first was the NC-100, a one 
RF, two IF, general coverage, 0.54 to 30 
Meedevcle’ receiver’, In 1936, the 
National engineers presented Millen, for 
his personal use, a special knock-off of 
the NC-100 that had bandspread-only 
coverage of the 160, 80, 40, 20 and 10 
meter ham bands. Millen mentioned it 
in the National ad in the December 1936 
QST, and it generated so much interest 
that they added it to their regular product 
line as the NC-101X. Variants in the 
NC-100/101 line included models with 


and without a crystal filter, “A” models 
(Such. as NC-100Ae) NG-100XA, NCA 
101XA) with a direct-reading calibrated 
dial instead of the PW dial, upgrades to 
the design including a noise limiter and 
an S-meter instead of a magic eye tube, 
and battery models with a single 6F6 
audio output tube rather than the push- 
pull GF6 output stage of the AC-powered 
radios. 

In 1937, National brought out yet 
another less expensive sliding coil receiver 
pair, the NC-80X, a four-band general- 
coverage model, and the NC-81X, a five- 
band, ham-band-only model. These 
radios did not have an RF stage, so their 
catacombs were only two coils wide rather 
than the three-wide design in the NC- 
100 family. 

In 1940, after Millen had departed to 
start his own company, National brought 
out the NC-200, an 
improved version of 
thew JN Co100. that 
featured general 
coverage from 0.49 to 
30 MHz and 
bandspread for the 80, 
40, 20 and 10 meter 
amateur bands. This 
evolved after the war 
into the NC-240D, 
which lasted until 
1949. 

There: wereijialso 
several commercial and 
government versions of 
the NC-100, including 
Phos BER GK REP 
andor @ Le iwhich 


incorporated low 


Figure 2: This RAO-2 under-the chassis view has the power supply/audio output 
side exposed. Note the coil catacomb support bar in the front of the porch chassis 
(right side of the photo). Almost all of the paper capacitors are original. 
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Figure 3: Here is the RAO-2, looking through the cabinet lid into the top of the 


ies 
i sete SS = aS 


receiver. The extra RF stage tube is in the box mounted on the rear cabinet wall to 
the right of the tuning capacitor. The power supply choke is in the rear to the left 
of the tuning capacitor, where the second audio output tube was in the NC-100. 


frequency coverage and squelch. 

In October 1938, with World War II 
on the horizon, the US Navy started to 
buy a version of the NC-100XA, which 
they designated as the RAO. The Catalog 
of Naval Electronic Equipment, 
Supplement 1, Jan. 19487, identifies the 
RAO as follows. “This model employs 
10 tubes and consists of 1 stage of r-f 
amplification, mixer, high frequency 
(conversion) oscillator, 2 stages of i-f 
amplification (3 transformers), a bias type 
triode second detector, a C. W. (beating) 
oscillator, amplified and delayed A. V. 
C., anda resistance coupled output stage. 
A meter, calibrated in S units, is provided 
for indicating signal strength.” 

The RAO had only a single, 6V6 audio 
output tube, and the power supply choke 
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was mounted on the receiver chassis, as 
opposed to the NC100XA, which used 
the external speaker field coil as a choke. 
There were audio output circuits for a 
speaker (20,000 ohms, 2 watts) and for 
phones (500 ohms, 15 mw), and the 
phone jack was arranged so that the 
speaker was cut off when a phone plug 
was inserted. 

The catalog states that “Antenna and 
ground connections are provided by 
means of a female receptacle mounted on 
the rear of the chassis.” Rich (KB8TAD), 
another good source®’, reports that 
“antenna input is to a terminal board.” 

The catalog also states, “This model is 
not authorized for shipboard installations 
as radiation of its local oscillator is beyond 
the safe limits prescribed for security.” 
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RAO-1 is a 6V6. 

Per the manual for 
the RAO-2, which I 
downloaded from the 
BAMA site, the next 
version of this receiver 
was ordered from 
National on Contract 
NXs-4681 dated April 
30, 1942. The catalog 
describes the RAO-2 as 
follows. “The RAO-2 
is a cabinet model and 
is equipped with a 
detachable shock 


mounting cradle for 


Figure 4: This RAO-2 back view is without my added 
porch cover (but with brackets). The added tuning capacitor 
for the first RF is in the center. To the left is the UHF-type 
coaxial antenna connector (with a banana plug in the 
connector). The box on the right has the speaker output 
terminal strip on top, the 115 VAC power connector on the 
left in the middle (with wires soldered to it by a previous 
user), a “dummy plug” in the DC power socket on the 
right, and two fuses in each side of the AC line on the 


bottom. 


Also in 1938, the Navy contracted for 
the RAO-1. Per the catalog, “Electrically 
the Model RAO-1 is the same as the 
Model RAO with the addition of a noise 
limiter, a second stage of resistance 
coupled audio amplification, anda change 
in output impedances to 600 ohms at the 
head-telephone jack and 5000 ohms for 
speaker operation. Antenna and ground 
connections are provided by means of 
binding posts mounted on the rear of the 
chassis and accessible through the rear of 
the cabinet.” This is the standard NC- 
100 antenna connection. “This model is 
not authorized for shipboard 
installations.” Rich and the catalog both 
report that the audio output tube in the 
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See MOOT a rere 
installations. This 
model employs 12 
tubes and is similar to 
the Model RAO-1 
except for the addition 
ofan r-famplifier stage, 
and a change in output 
impedances to 600 
ohms for both head- 
telephones and 
speaker-amplifier operation. Maximum 
undistorted output is approximately 0.3 
watt. The radiation of this and all 
succeeding models is within the safe limits 
prescribed for security.” 

The Navy’s requirement for reduced 
radiation is spelled out in the RAO-2 
manual. “The equipment is suitable for 
use at installations where radiation from 
the high frequency oscillator, located 
within the radio receiver, must be less 
than 400 micro-micro-watts as measured 
at the receiver radio frequency input 
terminals.” This was apparently due to 
their concern that such radiation could 
be detected by an enemy ship or 
submarine. 
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Figure 5: Another RAO-2 back view 
that shows my added porch cover in 
place. The UHF antenna connector is 
on the left. On the right are the speaker 
output terminal strip, 115 VAC power 
connector, DC power plug, and fuses. 
In the center of the porch back wall is 


a cover for rear of the band-change 


drive shaft. 


To achieve this reduced radiation, an 
additional, carefully shielded 6K7 RF 
amplifier was added to the basic NC-100 
design. Mechanically, a “back porch” 
four inches deep and the same width and 
height as the original chassis, was bolted 
on to the back of the original NC-100 
chassis outside of the original cabinet. 
The shaft of the tuning capacitor was 
extended through the back wall of the 
cabinet and coupled to an additional, 
single-gang tuning capacitor mounted 
on top of the porch. The band-switching 
shaft driving the 3-section, NC-100 coil 
catacomb in the bottom of the main 
chassis was also extended into the bottom 
of the porch chassis where it drove an 
additional, one-coil-wide catacomb 
containing the input coils for the new RF 
stage. The tube for this added RF stage 
was housed in a shielded box located 
physically at the inside-back center of the 
NC-100 cabinet just above the spot where 
the antenna input terminals had originally 
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been. The shielded box had a top cover 
held in place by two stud bolts, figure 6. 
There was also an additional cabinet 
section covering the new back porch. 
While everything was mechanically sturdy 
and electrically sound, Rube Goldberg 
would have been proud of this expeditious 
addition of another RF stage to the 
original NC-100/RAO design. 

There were seven more versions of the 
RAO, stretching from RAO-3 to RAO- 
9. They all had the same, bolted-on back- 
porch chassis, although by the RAO-7 
the cabinet had become a one-piece style 
and small, rack-mount, pull handles and 
capture screws were added to the front 
panel so that the chassis could be pulled 
out for servicing, see figure 7. National 
built the RAO-2, 6, 7, and 9. Wells- 
Gardner built the RAO-3, 4, and 5. Rich 
(KB8TAD) has a very good description 
of the differences between all of the 
models on his web page’. 

The reason for my interest in the RAO 
family is that a good friend of mine, a 
fellow boatanchor-collector, gave me 
what appears to be an RAO-2 almost two 
years ago. It sat next to my garage 
workbench for quite a while, patiently 
waiting for some TLC. I finally got to it 
this spring, and it is currently on the air 
in my “inside shack.” 

I say that it “appears to be” an RAO-2, 
because it had lost all of its military 
identification tags, and it is identified as 
an RAO-2 only by some felt-pen writing 
on the underside of the top lid. It is also 
proclaimed to be a “National High 
Frequency Receiver Type NC-120” on 
the front panel just above the crystal 
filter controls and opposite the S-meter, 
and its audio output tube is a 6K6. Both 
of these are RAO-2 characteristics, 
according to Rich. However, its antenna 
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connector, rather than being the terminal 
strip with two binding posts described in 
the manual and on Rich’s web page, is a 
long, horizontally oriented, UHF-type 
coaxial connector supported in a bracket 
that is mounted to the back porch chassis 
over where the original terminal strip 
probably was. 

Beyond that one anomaly, however, it 
certainly does seem to be an RAO-2. 
Borrowing from the manual description 
for a little while, it is an eleven tube, table 
mounting, superheterodyne covering a 
continuous frequency range of from 540 
to 30,000 kilocycles in five bands. Its 
cabinet is 16 inches deep, 10-21/32 high, 
and 17-3/16 wide, and it weighs 74 
pounds. The circuit lineup consists of 
two 6K7 RF amplifiers, a 6J7 first detector 
(mixer) and 6J5 HF oscillator, two 6K7 
455-kc IF amplifiers with a crystal filter 
between the first detector and first IF 
amplifier, a 6C8G “infinite impedance” 
detector and noise limiter, a 6F8G first 
audio amplifier and AVC amplifier, a 
6K6 audio output amplifier, a 6J7 CW 
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Figure-6; This RAO-2 close-up of the extra RF stage tube 
with the top cover removed shows the stud bolts. 


oscillator, and a 5Z3 
rectifier. The power 
supply operates from 
115 volts +10%, 50/ 
62 cycles. The tuning 
ranges read from the 
dial are 540 to 1300 
kc, 1240 to 2820 kc, 
2800 to 6450 kc, 6100 
toull4600e.ke vy; and 
13200 to 30600 kc. 
The 


CcOvers these ranges in 


tuning knob 


ten turns, the same as 
in the NC-100 
receivers, and & it 
includes a 0 to 1000 


logging scale. The 


crystal filter has a phasing control and a 
selectivity switch that goes from 0 (off) to 
5 (sharpest) positions. The same crystal 
filter is used in the NC-200 and all of the 
post-war National receivers. 

Beyond its additional RF stage, the 
RAO-2 is close to its commercial NC- 
100XA cousin, but there are a few other 
differences. Mechanically, the NC-100A 
indicated the band in use with a dial 
that 
conjunction with the range shifting 
mechanism to indicate the proper dial 
scale. The RAO receivers eliminated that 
shifting pointer and its mechanism in 
favor of a radially fixed pointer and a 
“band indicator dial,” located radially 
just outside of the band selector knob 
with calibration for the band in use. This 
dial turns as the band selector knob is 
turned. The NC-100 radios had their 
phone jack on the bottom, right-hand 
side of the panel where the audio gain 
control of the RAO is located. The NC- 
100 audio gain control is on the lower 


left where the RAO has its phone jack. 


pointer moved radially in 
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Electrically, the RAO was upgraded to 
the NC-200 style crystal filter. It dropped 
the 7 watt, push-pull 6F6 audio output 
of the NC-100 in favor of a single 6V6 in 
the RAO, 1 and 5, or a 6K6 in the other 
models. The chassis mounting hole for 
the second audio tube was then used for 
another power supply filter choke that 
had been the speaker field coil in the NC- 
100. The phone jack was connected to 
the output of the 6F8G first audio 
amplifier in the NC-100. In the RAOs, it 
is connected across the audio output 
transformer. 

RAO-2/NC-120 Restoration 

IPneglected to take a picture of the 
receiver before I started work on it, but it 
did have a few problems. The plastic dial 
cover had turned brown and cracked into 
a bunch of small squares. The bottom 
plates on both the main chassis and the 
back porch were missing, as was the top 
cover over the back porch. On the plus 
side, all of its tubes were there and tested 
good, there were no bad filter or bypass 
capacitors, and all of the resistors were 
good. | turned it on, and it actually came 
to life on the first try, bringing in several 
BC band stations on my short bench 
antenna. Several other problems then 
became apparent — the S-meter didn’t 
work, the crystal filter was completely 
inactive, the audio gain control was 
scratchy and had several open spots, and 
the tone bounced between “normal” and 
full treble. 

None of the above problems were 
insoluble, though they did keep me busy 
for a while. On the mechanical side, I 
replaced the dial cover with a sheet of 
Plexiglas, held in place as was the original 
with pieces of masking tape on the back 
side of the metal dial frame. I found a 24" 
by 36" piece of galvanized sheet metal at 


Home Depot that provided more than 
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enough material to fabricate the missing 
metal parts. I even used period-correct 8- 
32 screws left over from my childhood 
Erector Set to bolt on the two new bottom 
plates. 

The S-meter was a little more 
challenging. After I fixed a broken wire 
and coaxed the S-meter switch into 
working again with liberal applications 
of DeoxIt™, I then found that the meter 
itself had an open armature winding. 
The meter turned out to be a 2-1/8 inch 
diameter model made by Marion, and I 
was lucky enough to finda similar Marion 
meter with a 1-mA movement on eBay. I 
was able to transplant the movement 
from the eBay meter into the RAO S- 
meter case. It isn’t perfect — there is still 
some shading of the meter light and the 
S-meter reading is rather stingy — but at 
least lam now getting S-meter indication. 

The audio gain control was easy. After 
repeated cleanings didn’t clear the 
problems on the original pot, I just 
substituted a new one obtained from 
Mouser. The tone control, on the other 
hand, cleaned up with just a liberal 
application of Big Bath® spray. 

Alignment 

The crystal filter was a little more 
worrisome. I originally thought that the 
crystal itself must have fractured and that 
I would have to replace it with another 
455-ke crystal. I had found a 455 kc, FT- 
171 unit for transplant in my junk box, 
and I had pulled the entire crystal filter 
assembly out of the receiver and removed 
the original crystal holder, when I decided 
that I had nothing to lose by just opening 
the crystal holder to see what had gone 
wrong. The holder had been liberally 
coated with beeswax, probably to 
moisture proof it back in 1942. Imagine 
my surprise when | found that the wax 


had seeped inside and partially coated 
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the crystal blank itself! I took out the 
crystal and the electrodes, cleaned them 
and the holder body carefully with 
then reassembled 
everything. A signal generator and 
oscilloscope test showed that the crystal 
was now active, so I put it back into the 
filter assembly, reinstalled that in the 
receiver, and luckily the filter now worked 
just as it should. A successful IF alignment 
completed that portion of the repair. 

RF alignment was straightforward, 
following instructions from the NC-100 
manual since there were none in the 
Military manual. There are padder 
capacitors in the coil 
compartments to set the local oscillator 
frequency at the top of each band, and 
there are bendable loops inside the coil 
forms to set the inductance at the bottom 
of each band. My experience was that 
there was not enough range in the 
inductance loops to set the oscillator 
frequency properly at the low ends of 
most of the ranges. So, my calibration is 
good at the top of the bands but off a bit 
at the bottom. No real problem, since the 
coverage is still more than adequate and 
I can spot ham band frequencies by just 
listening for my transmitter. 

I did make a change in the “head— 
telephone” jack to suit my own 
application. Originally the secondary of 
the audio output transformer hada center 
tap which was grounded, and the phone 
jack was connected across the entire 
secondary making both sides of the jack 
hot to the chassis. In my station where I 
switch phones to any one of 12 different 
boatanchor receivers, I run the sleeve 
side of my headphones on station ground. 
To accommodate this, and so that I would 
not wind up shorting out half of the 
output transformer secondary, I shifted 


the ground point on the RAO transformer 
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acetone, and 


catacomb 


from the center tap to the end where the 
sleeve side of the jack was connected. 
Also, the phone jack that came with the 
receiver has a built-in SPDT switch that 
was not wired to anything in the RAO-2. 
I rewired the output using that switch so 
that the speaker would be cut off when I 
plugged in the phones. Per the Catalog of 
Naval Electronic Equipment, that was a 
feature of the original RAO and I find it 
interesting that it was not carried over to 
the RAO-2. 
RAO-2 On-the-Air 

On the air, the RAO-2 is a fun receiver 
to use. Even though it is general coverage 
only, thanks to the 20-to-1 vernier drive, 
it is easy to tune on 80 and 40 meters and 
just a tad tight on 30 and 20 meters. I 
have even used it on 17 meter CW with 
the crystal filter in and still managed to 
tune signals in OK. It is mechanically 
rugged, so there is no sloppy feeling or 
backlash to the tuning even after being 
around for some 70 years. Drift is 
negligible. It does a good job on AM and 
SSB phone signals, and also works well 
on break-in CW where I use my usual 
trick of inserting a second volume control 
in series with the RF gain pot to ground 
and run a keyed SPDT relay, which 
switches a ground from across that second 
control, on receive, to across the antenna 
input terminal on transmit. 

I was well along in the restoration of 
my RAO-2 when I needed to take a break 
and make a trip to North Carolina to 
attend my granddaughter’s graduation 
from North Carolina State University in 
Raleigh. She graduated at the top of her 
class, summa cum laude, in Biological 
Engineering, and her Grammy and IJ are 
quite proud of her. While we were there 
we stayed with our longtime friends, 
Karen and John MacAulay, WQ8U. It 


turns out that Mac has an RAO-7 sitting 
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on a bottom shelf in his shack awaiting 
some TLC, so we pulled it out for a look 
and wound up taking some pictures. If 
our editor can find room for a few of 
them in this article, you will see that they 
make an interesting comparison to the 
RAO-2. 

The RAO-7 still has the back-porch 
chassis bolted to the NC-100 chassis as 
does the RAO-2, but it has changed to a 
one-piece, shell-style cabinet. Now the 
entire receiver chassis just slides out of 
the cabinet. The first RF tube orientation 
and mounting have changed as well, and 
the shielding of the first RF tuning 
capacitor is different as you can see from 
the photos. The front panel gained some 
handles and “capture screws,” and it lost 
its S-meter and its designation as a 
National NC-120. The RAO-7 also 


acquired a coaxial connector on the back 


panel for a Panadaptor output. 

I was just about to release this article, 
when my RAO-2 developed a really 
annoying frequency bounce on all bands 
that made it marginally useful on 80 and 
less so on the higher bands. The bounce 
was so bad that it made the crystal filter 
useless — a signal in the filter peak one 
second would be way out of tune the 
next. I don’t like to use a receiver when it 
is behaving like that, much less give it a 
favorable operating report, so I scheduled 
the RAO for another visit to my 
workbench, thinking that perhaps one of 
tsiimpaper had gone 
intermittently leaky. Unfortunately, a 
wounded Johnson Ranger was occupying 


the bench, so the RAO had to wait in line 
for the bench to clear. Then, when I had 


to wait for a mail-order part to come in 


capacitors 


for the Ranger, I started work on yet 


Figure 7: Here is the National RAO-7 in a front view. Note the handles and the 


“capture screws” on this version, as described in the text. 
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Figure 8: The RAO-7 close up view 
shows the extra RF stage tube and 
tuning condenser mounting. 


another project, an SB-10 companion 
for my Apache which took up residence 
on the operating desk in my garage shack. 
It is now August 6 as I write this, both the 
Ranger and the Apache/SB-10 are 
operating, and I finally have gotten back 
to the RAO. 

The first thing I did was to verify that 
the bounce was still there, and indeed it 
was, so I put a couple of Simpson 260s to 
work measuring the B+ voltage on the 
local oscillator plate and on the BFO 
screen grid. I like to use analog rather 
than digital meters when I’m looking for 
bouncy voltages because it’s a lot easier 
to see random changes as fluctuations of 
a meter pointer than as bounces in digits. 
Both Simpsons were absolutely steady 
while the frequency was dancing away, so 
I knew it was not a bypass capacitor 
problem. The next easiest thing to do was 
to swap out the local oscillator tube, and 
fortunately my junque box yielded a metal 
6J5, which slid into the socket and 
CURED THE BOUNCE! I was back 
again to copying CW and SSB on 40 and 
20 meters, and CW signals tuned to the 
most selective crystal filter peak behaved 
nicely by staying put. The only complaint 
I have now is that the frequency of the 


LO changes just a little as I advance the 
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RF gain control from position 9 to full- 
on at position 10. This is a well-known 
feature of all of the prewar NC-100 family 
radios and the HROs due to a dip in 
power supply B+ voltage with the change 
in bias and increase in plate current that 
occurs on the RF and two IF amplifier 
tubes as the RF gain control is advanced 
that last little bit. A voltage regulator 
tube added to the LO B+ supply line 
finally cured that problem on the HRO- 
7 and beyond. 

I have one question about my RAO-2 
that ER readers may be able to answer for 
me. If you look closely at the picture 
showing the top view of the RAO taken 
through the open cabinet lid (figure 3), 
you will see two Fahnestock clips 
mounted on the rear of the lid, in the 
center and near the hinge. There is a 
black wire attached to the left-hand clip 
in the picture. Those same clips show up 
in the picture of the restored RAO-2 in 
the article by Rich, KB8TAD. Does 
anyone have an idea of what they are 
there for? 

I hope to work you all soon using my 
RAO-2. PIl have it up and running on 
the CW portion of the Classic Exchange 
in January or February. Let’s keep these 
old guys on the air. 

Notes: 

1: Jim Hanlon, The National NC-100 
Receiver Family, ER #79, November 
es p20. 

2: http://www.hnsa.org/doc/ecat/cat- 
094.htm, http://www.hnsa.org/doc/ 
ecat/cat-0915.htm, hetp:// 
www.hnsa.org/doc/ecat/cat-0916.htm 

Dea iC, aavic be AL): i Reaper 
www.ohio.edu/people/postr/bapix/ 
NC120RAO.htm, National NC-120/ 
RAO-2 
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New Museum Club to be Part of the 
2013 KD@HG Heavy Metal Rally 


By Paul Courson, WA3VJB 
PO box] > 
W. Friendship, MD 21794 


wa3vjb@gmail.com 


Bowie, Maryland— The amateur radio 
club of the National Capital Radio & 
Television Museum announces plans to 
participate in the 2013 KD@HG Heavy 
Metal Rally, sponsored by Electric Radio. 
The club recently became a formal part 
of the museum, received a permanent 
station license, and has obtained the call 
sign K3RTV. 

It’s been ten years since the museum 
first put an AM station on the air with 
the special event 1x1 call W3R for the 
2003 Heavy Metal Rally (and was your 
cover photo). As in years past, the 
featured transmitter will again be a 
Collins 300-G rescued from a radio 
station in St. Augustine, Florida, WFOY. 


The 1951 vintage transmitter weighs 
1300 pounds and is rated at 250 watts, 
fulfilling the spirit and intent of using 
“Heavy Metal” as envisioned by the late 
Bill Kleronomos, KD@HG. Bill, who 
was a broadcast engineer in Colorado, 
came up with the operating event to 
showcase the biggest and greatest vintage 
transmitting hardware from broadcast, 
maritime and 
communications (see “rules,” page 14). 

Although K3RTV is regularly on the 
air on 40 meters using a tabletop Johnson 
Ranger and a Hammarlund HQ-140X, 
it will take some effort to deploy the 
Collins on 160 meters. In years past, a 


military, amateur 


Wire tuner, open wire line, and a 40 
meter doublet allowed the station to get 
on “top band.” But that antenna has 
been replaced with a coax-fed inverted 
vee on 40 meters. 


Several years ago, the museum hired a 


SSE 


The museum has an attractive building and grounds. 


42 Electric Radio #294 


November 2013 


The Collins 300-G, serial No. 147, was on-the-air for an earlier 
Heavy Metal Rally. Both crystal oscillators are seen in the 
lower observation window. A switch instantly selects one or 
the other frequency. W3R operator, Bruce Strackbein (WR3Q), 
helped put the museum station on-the-air for an earlier Heavy 


Metal Rally. 


manufacturer to custom-build a 160M 
vertical antenna similar to those used by 
Highway Advisory Radio Stations, which 
are typically found at the top of the AM 
Standard Broadcast Band. 

For the museum’s AM station, Morad 
Electronics of Seattle designed and 
constructed a unit resonant at 1900 kc. 
This allows operation of two crystal- 
controlled channels in the Collins: the 
popular 1885 kc AM gathering point, as 
well as a second frequency of 1925 kc. 
Operations during the Heavy Metal Rally 
will probably be on both frequencies 
depending on the number of stations 
taking part and within range. 

Logistics at the museum’s location 
make 160 meters difficult. The City of 
Bowie, MD, owns the property and the 
hundred-year-old farmhouse deeded to 
local government years ago. Commercial 
and residential development surrounds 
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the tract, including 
above-ground power 
lines, a small shopping 
center across the street, 
anda 
community on the 
other side of a fence 
that» borders the 
farmhouse yard. 
Horrendous man- 


townhouse 


made electrical noise 
has ruled out reception 
except for the strongest 
local, daytime AM 


eontactss. So, club 
planners have 
established an 


Internet-based receiver 
utilizing the 
Globaltuners.com web 
site, to allow a remote 
control receiver and 
streaming audio from an electrically quiet 
location elsewhere. 

For visitors to the museum and 
K3RTV, the use of contemporary 
Internet technology creates a compelling 
contrast to the vacuum tubes and “heavy 
metal” transmitter. Indeed, the visual 
impact 1s impressive between the chrome- 
and-glass Collins, transmitting with its 
quad of 810 triodes, and a flat screen 
computer monitor to view the Internet 
“receiver” miles away. 

Transmitting from the museum’s 
property has also been a challenge on 
[60° meters. 
permanently installed because of a need 
to prevent any obstacle for city grounds 
keeping crews. And permanent, buried 
ground radials were ruled out because of 
apttee. planting: project the city 
implemented in the area surrounding the 
mounting point for the vertical. 


The vertical is not 


November 2013 13 


Nonetheless, club work crews will 
temporarily place an array of ground 
radials and install the vertical ona post to 
get K3RTV’s Heavy Metal station on the 
air. Here’s hoping your station will be 
among those we work. 

For more information: http://ncrtv.org 

See the station on 40 meters: http:// 
ww wee yowris Deereec town 


watch?v=i_3cn5rIZtA _ER 


Comments, Continued from Page 1 


but I also got a short explanation of the 
principles behind the answer. Gary 
Halverson (K6GGLH) told me that it was 
Warren who called up Eimac one day and 
told them to make a ceramic replacement 
for the elderly 4-1000A. That became 
the 4CX-1000, and began the whole 
family of hi-power ceramic tubes that 
followed for the broadcast industry, 
something all of us should be grateful for! 
Back in ER #27 for July 1991, Harry 
Snyder (WORN, SK) had an excellent 
biography of Warren Bruene and his 
career, and I’m reprinting it this month 


on page 16. 


The 2013 KD@HG 
Electric Radio Heavy Metal Rally 
It’s hard to believe another year has 
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gone by and now it’s time again to start 
planning on operating in the popular 
Electric Radio Heavy Metal AM Rally. 
This year the annual Heavy Metal Rally 
is scheduled for Saturday, December 28. 
This should avoid most Christmas and 
New Year’s Day activity conflicts. 

The contest to starts at 6:30 PM Eastern 
Standard time, or 0130 UTG@*s Thats 
5:30 Central, 4:30 Mountain, and 3:30 
PM Pacific time. The official stop time 
for the contest is 6:00 AM Eastern time, 
if anyone wants to operate all night long! 

What is the Heavy Metal Rally? 

The Heavy Metal Rally is a contest, 
but it’s also a night for friendly AM 
QSOs and it is open to anyone using 
commercial ham gear, restored broadcast, 
military, homebrew, anything that’s AM 
capable. This is an AM event! Although 
it’s a contest, you don’t have to be a 
contester to participate in the AM fun. 

We welcome everyone’s participation. 
Let’s hear from smaller transmitters like 
Elmac AF-67s, Viking Rangers, Valiants, 
DX-100s and ART-13s too—but you 
can’t win unless you’re running a Heavy 
Metal rig! This is Heavy Metal night! 

The Rules 

Suggested Frequencies: Let’s spread out 
on several frequencies this year. I’ve had 
comments about a few high-power 
stations dominating the popular 75- 
meter frequencies and making it tough 
for weaker signals to have a QSO. If you 
hear an AM QSO already in progress, do 
not fire up on top of them and call for 
Heavy Metal contacts. 

Let’s try 1885 kc east of the Mississippi, 
1915 kc west; for 75 meters, let’s try 
every 5 kc from 3870 to 3890. Other 
popular 75 meter frequencies are 3864, 
3855, 3845, 3825, and 3730 ke 4e 
meters: 7160 and 7290 kc nationwide. 
Let’s not forget the possibility of working 
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some European stations on 40 meters. If 
20 is open, 14.286. Mostly this is a 75 
meter event, but I’ve listed frequencies 
on the other bands because of requests 
for them in previous years. Don’t be 
discouraged if you don’t hear much 
activity on 40 and 20, always check 75 
meters after dark. Schedules on other 
bands can be arranged because the point 
total goes up when you work the same 
station on more than one band. 

Simple Scoring: These are the same 
basic rules that Bill Kleronomos 
(KD@HG) came up with years ago for 
this event, with some slight modifications. 

¢ You get 1-point-per-contact on each 
different band. If you work the same 
station on both 80 and 160 it counts for 
two points. 

¢ You get 1 additional point-per- 
contact if you are using all tube-type 
heavy metal. 

¢ There is 1 point for each different 
state worked. DX contacts count only as 
a different “state.” 

So, if someone works 20 stations in 10 
different states with a Johnson 500 (for 
example), the score is: 20 contacts + 10 
states + 20 tube points = 50. 

Qualifications 

The idea behind the Heavy Metal Rally 
is to encourage the use of big tube-type 
plate modulated AM transmitters running 
the full legal AM power limit. The winner 
needs to be running a rig weighing 250 
pounds or running 1500 watts PEP. This 
includes big homebrew, military, and 
vintage commercial ham gear, and Class- 
E solid-state rigs as long as they meet the 
qualifications. For example, some vintage 
Navy rigs weighed in at over 300 pounds, 
but only produced 100 watts of carrier— 
that’s still Heavy Metal! 

I suppose this includes the K7DYY 


transistor rigs too because they run the 
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full legal AM limit. An imported 
transceiver running distorted audio and 
25 watts into a heavy Henry amplifier 
qualifies, but is this really what the Heavy 
Metal Rally is about? 

Contest Log Submissions 

Completed logs should be sent by email 
to Ray@ERmag.com or by US mail to 
the Electric Radio address printed inside 
the rear cover. Please have your point 
totals calculated when you send in your 
log, and be sure to mention the equipment 
used during the rally—and don’t forget 
the photos! All logs should be sent in no 
later than January 30. 

The winner this year will receive a gift 
certificate from Amateur Electronic 
Supply. 

Photos 

I would like to run a special photo 

column with photos early next year from 


this year’s event, so don’t forget to send 
me photos this year! 


These are simple rules and the start 
times are clearly explained, but if anyone 
has questions, please contact me by email 
or telephone. 


This Month’s Cover Photo: 
Parachute Mobile: in the Air, on the 
Air! 

By Mark Meltzer, AF6IM 

“A group of adventurous hams in 
California have taken to the sky to give 
fellow amateurs a unique chance to work 
a “parachute mobile” station. You can 
their 
www.parachutemobile.com, which 


read about “Missions —- at 
includes narratives, videos and lots of 
photos. 

Jumping from altitudes as high as 
18,000 feet, these hams have been 
carrying VHF FM and SSB gear along 
with APRS telemetry gear made by 
NEORD that broadcasts GPS data and 
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jumper heart rate and blood oxygen levels. 

At age 64, Mark Meltzer AF6IM is the 
oldest member of the jump team. Mark 
made his first jump in 1968 using 100% 
mil surplus parachute gear and bought 
his first surplus boat anchor, an ARN-7 
receiver, in 1965. Mark is along time mil 
surplus radio fan and has a collection 
which includes ARC-5, ARR- 15, ART- 
13, BC-348, PRC-74, and his latest, a 
Navy TCK transmitter. Mark also has 
jumped from warbirds including C-45, 
C-47, C-54 and C-60 transports and a 
B-24 bomber. He had been pondering 
using surplus radio gear aloft but size and 
weight problems seemed daunting. 
Intrigued by a working BC-611 loaned 
to him by Bob Burmeister, AGGQL, Mark 
decided that it could be jumped. 

Our November cover photo was taken 
by team member Jim Wilson who is an 
RCAF captain and C-130 flight crew 
member when not skydiving. Jim flew 
his canopy in tight formation with Mark 
to get this unique picture showing AF6IM 
using a BC-611 in flight. Jim is also a 
licensed parachute rigger and helped with 
securing the BC-611 to Mark’s harness 
in a safe configuration. 

Jumpers include Rob KC6TYD (team 
leader and safety officer), Michael 
KF6OWRW, Michael KOMFW and Mark 
AFOIM. 

Ground crew members are Mike, 
NE6RD; Ray, WG6RAR; Bernhard, 
AEG6YN; John, KIGBEN; Gordon, 
KD6LHO; Marita, I6QQX; Darryl, 
KI6LDM; Robin, KI6YTA; Emily, 
RIGSBS;*Vesters “KDGQOOU. Steve; 
KGOHI) Us, “Kenw MRI6OGV Coe irews 
KD3UW; Lloyd, N6DOK; and Bonnie 
(our paramedic) who is studying for her 
license. 

Does the Parachute Mobile team intend 
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to do future boat anchor jumps? “You bet 
wewdo,’ said. Mark; a ichantersht 
subscriber. ‘My dream is to work a bunch 
of hams on 75 M AM with vacuum tube 
gear on both ends. We will also try some 
later model mil surplus gear perhaps on 
6M FM. The PRC -74 is also tempting 
for HF USB. My days of brutal landings 
with mil surplus parachute gear are long 
gone. We do, however, see a bright future 
in jumping surplus comm gear as the 
Parachute Mobile team takes the 
boatanchor radio hobby to new heights.” 


73, Keep Those Filaments Lit! NODMS 


a 
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Warren Bruene, WSOLY 
The Designer of the Collins 30S-1 


By Harry Snyder, WORN, SK 
Reprinted from ER #27, July 1991 


In the beginning, there was Warren 
Bruene, (now W5OLY) with a somewhat 
revolutionary idea for a low-distortion, 
low-drive, HF amplifier designed around 
the (then new) 4-CX1000A tube 
developed by Eimac. 

Warren — holder of 22 patents and a 
life fellow of the IEEE — started his 
engineering career with Art Collins 
November 6,1939. The salary was fifty 
cents an hour! Actually he didn’t start as 
an engineer — there were no positions 
open at the time — but on the production 
line. With the War already raging in 
Europe, it wasn’t long until he was 
involved in designing gear for the military. 

Warren became involved with the early 
SSB work after having “sorted out” the 
output network in the 32V series of AM 
transmitters and developing the pi/L 
matching circuit. His basic amplifier 
circuit — cathode driven, grounded screen, 
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I know some of us have 
raised our screen 
voltages — with a 
resulting deteriorated 
distortion figure. 
Warren said that as 
designed this amplifier 
will deliver 1300 watts 
with low distortion 
figures. 

I understand that in 
1962, two 30S-2V were 
built. These made use 
of a grounded grid 


triode circuit using a 


George Maier, W1LSB, took this photo of Warren Bruene tube similar to the 


giving a presentation to the Collins Collector’s Association 8877. These amplifiers 


meeting in Dallas, Texas, in 2001. 


feedback to the grid — was shown in a 
patent drawing dated July 7,1958. 

Art Collins was very particular about 
distortion products in amplifiers and 
required that they be at least 35 dB down 
— some of the new measurement methods 
currently in use would equate this to a 
minus 41 dB figure. Warren’s new 
amplifier easily met these requirements. 
Art also insisted on “legal power,” or 
platepeee Se RW. ‘Thei30S-1'uses’'a 
meter with “custom” damping to hold 
down the peaks a little and thus stay 
legal. Warren feels a few manufacturers 
did just the opposite — less damping to 
get higher peaks! The mechanical 
engineering work on the 30S 1—as well as 
the other S-series radios — was done by 
Fred Johnson. His designs are of the 
usual top quality that Collins is known 
for and this, of course, made the 
disassembly and subsequent restoration 
of my 30S-1 a real pleasure — things all fit 
right! 

The screen grid voltage is low because 
the RF drive voltage is additive — resulting 
in the screen voltage that Eimac specifies. 
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featured automatic 

tuning of all circuits — 
some more of Warren’s design work. The 
story is that both are still running nicely 
— a couple of lucky hams! 

The design work on the Strategic Air 
Command 205J-1, 45 kW, automatic 
tuned amplifiers, along with the 204C- 
1,a 10 kW manually tuned job, also was 
handled by Warren. I had first hand 
experience with the ‘45s at the SAC 
trausoiitter site, back dat Scripner, 
Nebraska. During a visit that some of us 
were making, one of the SAC people 
came up on 20 meters with a 1 kW 
exciter and a log periodic antenna to 
answer a VK. The VK mentioned some 
QRM. A little button pushing and 
“Voila,” the SAC station was +60 over 9 
down under to finish the QSO! We soon 
found that he was using one of the ‘45s 
with 300 kW ERP aimed-at the VK! Iam 
sure that the statute of limitations has 
run out by now. HI! The tubes in both 
the 205] and 204C were 4CX5000s. 

Warren retired from Rockwell/Collins 
in the spring of 1984. He joined 
Electrosystems in Dallas where he worked 
for the following six years. ER 
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A Hallicrafters “Rare-Pair,” 
The SX-146 Receiver and HT-46 Transmitter 


By Jeff Covelli WA8SAJ 
5368 Melody lane 
Willoughby, Oh 44094 


wa8saj@ncweb.com 


Having gone to the Dayton Hamfest 
for 43 years, I wondered what treasure | 
would come up with this year — and it 
certainly turned out to be a good one! I 
came across a pair of Hallicrafters radios 
(Model SX-146 receiver and HT-46 
transmitter). I saw these together when | 
was 15 years old in 1965 at Pioneer- 
Standard Radio in Cleveland, Ohio. I 
worked at Amateur Electronic Supply, in 
Cleveland, for many years, but never saw 
the pair together, just the SX-146 receiver, 
once, ona trade-in. So this was something 
to behold, since both radios were in like- 
new condition, including the original 
boxes and packing material, see figure 1. 
There were no manuals or cables, but 
that helped get the asking price down. 
The manuals were about the difference 
in cost, and it all worked out. While you 
rarely see these on the Internet, most of 


what you see have missing knobs, are all 
scratched up and never together like these 
were found. So that is why I say they are 
“bare 

History 

In 1965 Hallicrafters needed new 
equipment to be competitive with the 
other manufacturers of that era. They 
could not keep on using older technology 
that was very expensive to produce. The 
answer to the problem was a small pair of 
radios that kept the costs down. 

Hallicrafters came up with a single 
conversion receiver that used a simple 
VFO and acrystal oscillator in a premixer 
stage. The premixer fed a conversion 
mixer, followed directly by multiple 
crystal filters for a single 9-MHz IF 
frequency. This was not the usual 
Hallicrafters’ multiple-frequency- 
conversion scheme and last IF at 50 kHz, 
using L/C filtering, that had been in use 
for generations. 

The transmitter had to be the same, 
simple single conversion with a crystal 
filter sideband generator, not the more 
complicated phasing type. 


Hallicrafters Original Boxes 


Finally, Hallicrafters 
had a small pair that 
could easily compete 


against the other 
manufacturers of the 
day. 


Now remember, the 
new SSB transceiver 
was starting to move 
into the ham radio 
market in 1965 (Drake 
TR-4, Collins KWM- 


Figure 1: The Rare-Pair were found in original boxes! 
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SX-146 Receiver 


This is an amateur band receiver of advanced design em- 
ploying a single conversion signal path and pre-mixed 
oscillator chain to assure high order frequency stability 
and freedom from adjacent channel cross-modulation 
products. The SX-146 employs a high frequency quartz 
crystal filter and has provision for installation of two more 
crystal filters. The receiver may also be used from 2 to 30 
me, with the exception of a narrow gap at 9.0 mc, with the 
connection of auxiliary oscillators. The highly stable con- 
version oscillator chain may be used for transceiver opera- 
tion of the matching HT-46 transmitter. 


FREQUENGY BANDS: 3.5-4.0; 7.0-7.5; 14.0-14.5; 21.0-21.5; 
28.0-28.5; 28.5-29.0; 29.0-29.5; 29.5-30.0 me (28.0 to 28.5, 
29.0 to 30.0 requires extra crystals at users option). 


SENSITIVITY: Better than 1 pv for 20 db S/N. 


TUBES AND FUNCTIONS: 6]06 RF amplifier; 12AT7 
Signal mixer and cathode follower; {2} 6AUGA 9 me IF 
amplifier; 12AT7 AM detector—AVC rectifier—product de- 
tector; 12AT7 USB—LSB crystal oscillators; 6GW8 Audio 
amplifier and audio output; 6BAG Variable frequency oscil- 
lator; SEAS Crystal heterodyne oscillator and pre-mixer: 
Plus diode power supply rectifier, ANL diode and AVC 
gates diode; *8AU6A—100 kc crystal calibrator oscillator: 
*Harmonic generator diode. 


a) gaia DATA: Size: 5%” x 13%" x11" Shipping wt., 
20 Ibs. 


FRONT PANEL CONTROLS: Frequency: Power off 
CW-upper-lower and AM; Audio gain; Band selector-—3.5, 
7.0, 14, 21.0, .28.0, 28.5, 29.0, 29.5: Selectivity-—0.5, 2.1, 5.0 
ke (0.5 and 5.0 ke filters optional extra}; Pre-selector; RF 
gain; AVG on-off; Cal. on-off; ANL on-off; Phone set jack; 
B-meter. 


REAR CHASSIS: S-meter zero adjust; Internal-External 
oscillator switch; Slave oscillator output; External oscil- 
lator input; Antenna socket; Speaker, ground and mute 
terminals; Grounding stud; AC power cord. 


POWER REQ.: 105/125 volt~50/60 cycle AC~55 watts. 


I-F SELECTIVITY: Uses a 6-pole crystal filter to obtain a 
nose-to-skirt ratio better than 1 to 1.8. 


Amateur net, $269.95 


Model HA-19 plug-in, 100-kc quartz calibrator available 
as accessory. Amateur net, $19.95 


*Part of HA-19 calibrator. 
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HT-46 5-band transmitter 


All new from the ground up! Here's fhe “new breed" trans- 
mitter that matches your SX-146 works independently 
or may be interconnected for transceiver operation. 


FEATURES: 180 watts PEP input on SSB; 140 watts on CW; 
Frequency control independent or slaved to SX-146 re- 
ceiver; Upper or lower sideband via 9 mc quartz filter; 
Built-in power supply; Press-to-talk or optional plug-in 
VOX; grid block for keying for CW. 


FREQUENCY COVERAGE: 3.5-4.0, 7.0-7,.5, 14.0-14,5, 
21.0-21.6 me and 28-30 mc in four 500-ke steps. Crystal 
supplied for 28.5-29.0 mc coverage. Other plug-in crystals 
at user's option. 


TUBES: 6BA6 VFO; 6EAS Heterodyne crystal oscillator 
and mixer; 12AT7 Carrier oscillator-third audio: 12AT7 
Mic amplifier; BEAS 9 mc I-F amplifier and AALC; 5AH6 
Mixer; 12BY7 Driver; GHF5 Power amplifier; 0A2 Reg. 


FRONT PANEL CONTROLS: Frequency Tuning; Opera- 
tion-Off, Standby, USB, LSB, CW-Tune, Standby LSB USB; 
Microphone gain; Driver tune; Carrier level; Band selector; 
Final tune; VFO selector—Transmitter-Receiver; Dial cal.: 
Calibrate Off-On; Meter MA-RFO. 


REAR APRON FUNCTIONS: AC Cord; Ground lug; Fuse: 
Key jack; VOX accessory socket; Antenna jack; Receiver 
input {for transceiver); 11 pin control socket; bias adjust. 


PHYSICAL DATA: Size: 5%" x 134s" x 11" Shipping wt, 
2642 Ibs. 


HA-18 Vox Adapter, $37.95 
R-Si Speaker, 
4x 6 inch oval speaker and attractive 24 hour clock. 


Quality trough 
Croflrmanshi 
haliicratfers 


A Subsidiary of Northrep Corporation 
Sth & Kostner Aves., Chicago, MWiincis 60624 


Amateur net, $369.95 


Export: International Division, Canada, Gould Sales Co, 


Figure 2: Typical of Hallicrafters’ advertising during this period is this example 
from QST, January 1967. 
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2, Swan 350, National NCX-5, SBE-34, 
etc.). Many hams back then were still 
having second thoughts about using a 
single transceiver versus a separate receiver 
and transmitter as they had grown to 
accept in the past. Hallicrafters took the 
gamble and came up with their new low- 
cost pair and it seemed to work from 
1965 to 1969. 

The price for the SX-146 receiver in 
1965 ‘was’ $269 and the) 11-46 
transmitter was $349, substantially lower 
than the previous SX-117 receiver at $379 
and the HT-44 phasing transmitter at 
$379, plus $99 for the power supply 
(prices circa 1962), see figure 2. 

Description 

In figure 3, the pair look like shortwave 
(SWL) receivers of the mid ‘60s with 
“low-boy” styling and slide rule dials. 
This was not the norm for most amateur 
radio operators and their main station, 
and certainly not like the equipment 
Hallicrafters had been producing prior 
to. FIG, 

The pair measure 5-7/8" high by 13-1/ 
8" wide by 11" deep and weigh in at 18 
pounds for the SX-146 receiver and 26 
pounds for the HT-46 transmitter. Both 
have their power supplies built-in, which 
makes for a neat, clean installation. 


Figure 3: The SX-146 and HT-46 pair 
had contemporary 1960's styling. 
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The microphone connection is also 
changed from the expensive 2-pin, fully 
shielded 80-MC2M type used in the past 
by Hallicrafters and others, to the 
inexpensive 3 prong 4-inch stereo phone- 
type jack. This cut costs and now you 
could get a microphone connector at 
your local radio store. The chassis are 
made of steel, again, to reduce cost. The 
cabinets are steel and nicely painted ina 
light gray color with a very small wrinkle 
to it. Note: the paint on the HT-46 
transmitter is masked off inside so when 
the cabinet screws are tightened there is 
good metal-to-metal contact all around 
for reduced spurious radiation, not a bad 
idea. I don’t know of too many 
manufacturers doing that. The antenna 
and VFO injection connectors are of the 
Rees tVpes wane 
connections and the muting are all screw 
type, again, a cost factor. I’m sure 
Hallicrafters had plenty of the screw type 


speaker 


phono 


terminal strips lying around for all those 
receivers they had been producing for 
many years, so why not use them? 

As mentioned before, Hallicrafters 
certainly made a change when they came 
out with this pair. See figures 4 and 5. 
The SX-146 receiver is an AM, SSB/CW 
receiver using a single conversion design 
with a 9 MHz IF frequency. This is 
similar to the Drake TR-4 series that also 
used a premixer for the 40, 15 and 10 
meter bands and direct injection for 80 
and 20 meters. There are no lamps on the 
SX-146 to indicate which sideband you’ re 
on, so you have to pay attention to the 
labels on the front panel that have red 
and white lettering for sideband 
identification and also the main slide 
rule dial’s calibration marks. 

Yes, I mentioned a slide rule dial — now 
this was something you only saw on 
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Figure 4: SX-146 Front Panel 
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Figure 5: SX-146 Receiver Block Diagram 


shortwave (SWL) receivers in the day, 
but Hallicrafters saved a ton of money by 
not having to make a fancy, accurate, 
round dial with many gears to turn and a 
1 kHz readout. Hallicrafters decided to 
use 5 kHz marks on a black back ground 
with white lettering and a nice red pointer 
for both radios. There is a heavy weighted 
dial drum installed on the main tuning 
shaft to help move the red slide rule 
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pointer up-and-down the scale. The 


meters have a nice touch, each are lit 


from the bottom-inside to give it a great 
look. They were not just simply back lit 
as.many others’ were doing, The 


meters also have nice red needles, which 


show up very well and match the slide 
rule’s dial color. 

The VFO is a simple tuning capacitor 
type (no PTO or LMO), tuning in the 
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5.0 to 5.5 MHz range. If you don’t bump 
the operating table it will hold frequency 
after a warm-up. 

The 9 MHz crystal filter is 6 pole, rated 
at 2.1 kHz wide at 6-dB down, with a 
1.8-to-1 shape factor. 

The AGC is nice and slow, connected 
to the RF and IF amplifier stages, but the 
S-meter is connected on the fast end of 
the AGC circuit so the meter reacts fast 
with voice peaks, but the AGC is really 
slow and smooth, no pumping. 

A product detector was added for very 
good SSB/CW reception. 


ae sitet 
“ WO aay 


Bro 
SS sty ie wa 


@ hallicratters 


In figures 6 and 7, the HT-46 
transmitter is a SSB/CW (no AM) 100 
watt transmitter that uses the same mixing 
scheme as the SX-146 receiver, so they 
can transceive together using the SX-146 
to control the transmitter’s output 
frequency. Only the SX-146 receiver can 
control both the receiver and the 
transmitter, the HT-46 won't, but you 
can still operate split if needed by using 
the separate HT-46 VFO with a switch 
on the front panel of the HT-46. 

The microphone input is high 


impedance, so older microphones like 
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Figure 7: HT-46 Block pupae 
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Figure 8: HT-46 Rear Panel Connectors 
the D-104, Shure-444, etc., have plenty 


of drive for the transmitter with good 
audtomresponse. Lhete is ‘plenty of 
automatic level control (ALC) in the 
transmitter to keep distortion levels down. 
I found the ALC to start at about the 10 
O'clock position on the microphone gain 
control. The final power amplifier is a 
single GHF5 sweep tube driven by a 
12BY7 that develops 100 watts output 
and slightly lower on 10 meters. 

In figure 8 there are only two coax 
cables needed, one 50 ohm for the 
antenna and one 75 ohm injection for 
transceiving. There is a multi-wire cable 
needed for muting, coming off of an 11- 
pin connector on the HT-46 transmitter, 
that work fine, but there are more 
switching connections for a Dow-Key 
external relay to switch 
the antenna. 
Hallicrafters provided 
an extra set of contacts 
with the internal relay 
inerarthens “HH T-46 
transmitter to switch a 
external 
relay. I decided not to 
do this, so I wired the 
HT-46 internal relay 
for mMtive 
switching using RG- 
174 coax and added an 


Dow-Key 


antenna 


Figure 9: This top-chassis view of the SX-146 shows the 


SO-239 female antenna connector on 
the back of the HT-46 so no external 
relay is needed. This makes for a simpler 
operation and eliminates the need for an 
external relay. Dow Key relays are hard 
to find. Good luck finding one that works 
correctly, and why have it hanging off 
the back of the HT-46? 
Bringing Them Home 

I couldn’t wait to unpack the treasures 
and see just what I could find inside the 
radios, I wondered what filters may have 
been installed, if there was a 100 kHz 
calibrator, etc. Well, “no” on all counts, 
but I was able to use a Drake 2-B 100 
kHz calibrator and it plugged right in, 
using the same 4-pin socket that Drake 
uses. In fact, the wiring was the same as 
the Drake 2-B, I wonder how that came 
about? See figure 9. 

So that was one question answered, 
now for the crystal filters. There were no 
AM or CW filters, but the plug-in socket 
looked like a Drake type filter would 
work, and sure enough, an Inrad 9 MHz 
(www.inrad.net, model 1906) TR-6/TR- 
4 filter plugged in and works. Now here 
is a good example of older gear compared 
to today’s modern rigs: Many of the 


plugs and accessories work in each other's 


new twist cap, 100 kHz cal, and AM filter. 
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radios! I don’t need a CW filter, but if I 
do I can get one from Inrad, knowing it 
will plug into the handy socket in the SX- 
146 receiver. 

Both radios had not been used for 
many years. The chassis had heavy, green 
colored dust on them, so I cleaned both 
and removed the front panels to clean the 
dust off the back of the slide rule dials 
and the clear plastic windows. The next 
day I applied power to both radios very 
slowly on a Variac while monitoring the 
high voltage on the filter caps as I brought 
them up. This took all day to do. I actually 
was able to run the gear for awhile with 
the older capacitors, but thought I should 
go ahead and replace them with new 
ones. In figure 10, I did install new twist 
can-type electrolytic filter capacitors from 
HayseedHamfest (hayseedhamfest.com) 
since the original cans were dated 1965. 

I had one more thing to order, the 


optional 10-meter crystals for 28.0 to 
28.5 MHz. The phone band has moved 
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Figure 10: The HT-46 with New Filter Capacitors 


down and the stock crystals were for 28.5 
to 29.0 MHz, the section used in 1965. 
International Crystal Manufacturing 
(icmfg.com/hamradio-manufacturers) 
was the answer for this. They make 
crystals for older ham gear and have all 
the models in their database and they 
work great. 
Alignment 

I aligned both radios together with the 
75 ohm transceive cable connected. This 
produced the proper injection levels so 
the alignment would be correct when 
done. The alignment is smooth and very 
simple using a vacuum tube volt meter 
attached to the AGC line in the receiver. 
I was able to see exactly what was 
happening while aligning. I swept the 
SX-146 receiver’s 9 MHz crystal filter 
and it meets the specifications perfectly, 
which, for the age of the receiver, was 
very good. Sensitivity is good with the 


AGC threshold at 2 pV and S-9 = 50 pV. 


The HT-46 transmitter was aligned to 
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specs with side band suppression at 50 
dB or better, and carrier suppression at 
55 dB. I swept the HT-46 transmitter’s 9 
MH crystal filter with a sweep generator 
plugged into the microphone connector, 
so I could get an accurate measurement 
through the microphone amplifier and 
balanced modulator. It proved to be very 
good. I found the sweep to be from 300 
Hz to 2500 Hz at 6-dB down, for 2.2 
kHz bandwidth on both sidebands. This 
is close to specs and an “even spread” 
across the filter on both sidebands. All 
the tubes inside both radios were the 
original Hallicrafters from 1965 and they 
all met specifications. Now that is 
unusual! 
Tuneup 

There is a “CAL” switch on the front 
panel of the HT-46 transmitter so you 
are able to pretune your transmitter before 
you actually tune up, with transmit power 
into adummy load or antenna. See figure 
6. When you set the CAL switch to “on” 
and are set up for transceiving using the 
SX-146 as the frequency control, select 
the transmit meter to “relative output.” 
Now you can adjust (peak) your driver 
tuning and final tuning adjustment. 
(There is no load control.) I found this to 
be a really nice way to have your 
transmitter tuned up prior to going on- 
the-air. Of course, I use a dummy load 
for the final tuning. Again, with the CAL 
switch turned on, you can also adjust 
your transceive frequency, if it is off, for 
each sideband. The manual covers this 
adjustment extensively. The transceive 
adjustment is only done once for each 
sideband and most likely will never be 
needed again unless it drifts off. There is 
no carrier oscillator phase lock in the 
Hallicrafters pair, as Drake used in the 


R-4C receiver and T-4XC transmitter (C 
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Line). 
Operation 

Now that all the clean up was done and 
the goodies installed, this station was 
ready to go on-the-air to see just how it 
would perform. Well, I was amazed at 
the SX-146 receiver because I was so used 
to the SX-117 type of receiver. This one 
sounded great and was very good for the 
simplicity in circuitry and its overall 
performance was very good. There is no 
passband tuning, as in some of the more 
expensive receivers, and no notch filter, 
but still not too bad. The HT-46 
transmitter surprised me; with a solid 
100 watts output and very good audio 
and no fancy tuning having to be done, 
just two controls to adjust, the final driver 
and final tuning. I wired up an Astatic D- 
104 to the 3-conductor, %-inch male 
connector and had very good audio 
reports every time. Hams asked what | 
was running; most folks could not believe 
it was a 1965 transmitter. I decided to 
use my Drake L-4B amplifier with a 
separate keying line and was able to run 
a full gallon (1 kW) output and had a 
blast operating the “rare-pair.” I don’t 
have the total sales figures for the “rare 
pair,” so if any of you folks know how 
many were sold, I would be interested to 
know. 

Conclusions 

There were so many different rigs back 
then; it is hard to keep track of all the 
neat radios operating in those days. Just 
think: all of them were American made! 
It sure is nice to find something like this 
in great condition. You can really 
appreciate how well it was produced when 
it still works great almost 50 years later! 

Maybe next year there will be 
something else I can report on, so stay 


tuned! ER 
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Electric Radio New Product Announcement: 
Genuine Hammond Modulation Transformers 


New modulation 


transformers have been unavailable for a 


production 


very long time—until now! Electric Radio 
is now able to offer a limited run of 
genuine high-quality Hammond 
modulation transformers that are all- 
new production and are great way to 
solve a big problem with plate modulated 
AM transmitters. 

These new modulation transformers 
have extra secondary impedance taps for 
3k, 4k, and 5k loads, plus, the primary 
includes a 40% tap for push-pull screens! 
This makes them he perfect transformer 
for any real AM project in the low and 
medium power class. They are ideal as a 
replacement part for Viking transmitters 
with burned 


out modulation 


transformers, or any homebrew 


transmitter project with a push-pull 
output using 6AQ5 through 6550s. 

As high-quality transformers, their 
response is 150 Hz to. 15 kiiz) 2 ide 
maximum, at a 1 kHz reference. 

While rated at 25 watts, they are actually 
“over-built” per Hammond’s own 
description of this transformer. They have 
been designed around their “High Quality 
Hi-Fi” line of audio output transformers 
with special steel laminations, which were 
designed for full-range continuous audio 
power output in amplifiers. With the 
intermittent peaks produced by voice 
modulation, they are big enough to easily 
handle 50 watts, or more. The 25-watt 
power specification is very conservatively 
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rated, judging by their 
3-pound weight and 
size, they will work voice 
ICAS at double the 
power, or close to it. 
These modulation 
transformers will open 
doors for AM’ers that 


have been closed 
because we have been 
faced with unavailable 
mod transformers for 
many years now. 

The December 2013 
issue of ER will have an 
AM transmitter project 
that this transformer 
will be perfect for. 

They aressi25-00 
each, plus $12.35 for 


shipping. #295 c 


Hammond Modulation Transformer 
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vi NTAGE NETS 


AM Cahier Mee Sfaday mornings, , 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly Bis op 

Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2J 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Ke @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 


Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with GAM Eastern Time pre-net. 


QSX for both nets Warren, W1GUD 
Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 


“50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. Ic isn't necessary to 


check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6GQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KG6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VAZORP). 
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The W2EWL “Cheap and Easy S.S.B.” Redux, 
Part 1 


By Mike Bohn, KG7TR 
9717 E. Glencove Circle 
Mesa, AZ 85207 
bohn48@msn.com 


Introduction 
homebrew 


One 


transmitter design from the early days of 


very popular 


amateur radio single sideband was the 
“Cheap and Easy S.S.B.” rig, originally 
built in the mid 1950s by Tony Vitale 
(SK, W2EWL at the time), and copied by 


countless other hams. The construction 


Figure 1: The 20 Meter Cheap ‘N Easy II Transmitter 
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article for the W2EWL rig appeared in 
the March 1956 issue of QST as well as 
early editions of ARRL’s Single Sideband 
for the Radio Amateur. Tony’s approach 
was to modify a WWII Command 
transmitter into a phasing type SSB 
transmitter, using the B&W 3502Q4 
audio phase shift network. His articles 
described single band versions for 20 and 
80 meters, and a dual band version that 
covered both of these bands. I have found 
that many hams still remember the 
articles, and a few even have some 
examples of these 
radios that were built 


decades ago. [Editor’s 


Note: Not tote 
confused with the 
present day holder of 
“W2E Wile Ken 
Kinderman, an ER 
contributor and 
military radio 


restoration expert!] 
After building the 
Vintage SSB Special 
(ER #252 to #255) and 
OctalMania (ER 
#267) radios, I found 
myself with several 
Command transmitter 
chassis, lots of spare 
parts, and some proven 
circuit designs. And I 
still had a B&W phase 
shift network that I 
bought at Walter Ashe 
Radio when I was a 
teenager. So I decided 


to build my own 20 
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meter version of the W2EWL radio that 
Dicallthe Cheap “N (Easy IT.” “et tis 
described here in part 1. Subsequent 
acquisition of another B&W 3502Q4 
from a hamfest junk box prompted 
construction of an 80 meter version that 
will be covered in a later part of this 
article. 

I wish to make it clear that none of the 
Command transmitters used for any of 
my homebrew projects were in restorable 
condition. They were all basket cases and 
I never paid more than ten dollars for any 
of them. I would never condone using a 
new or nice, restorable Command 
transmitter for homebrew SSB projects. 
There are simply too many junk units 
available to justify doing that. 

The KG7TR re-spin of the 20 meter 
W2EWL radio is a 21st century tribute 
to Tony’s work and stays mostly true to 
his original design. A few improvements 
are added to improve performance and 
functionality, including: 

* Separate Mixer Stage Using A Dual 
Triode 

eAutomatic Level Control (ALC) 

*Provision For Linear Amplifier ALC 
Input 

ePTT T/R Switching 

eBuilt-in Antenna Relay 

*Relay Switching for Linear Amplifier 
and Receiver Muting 

*Metering of Plate Current and ALC 
Level 

*Frequency Spotting Switch 

*Stable Colpitts VFO 

The 20 meter Cheap ‘N Easy IT shown 
in figure 1 was built from a Navy 
Command transmitter and features an 
attractive black wrinkle finish for the 
chassis and top cover. The unit covers the 
complete 20 meter phone band and puts 
out 40 watts PEP. Power comes from a 


Heath HP-23 series power supply. 
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This radio is currently owned by Lynn, 
K5LYN, one of the regular net controls 
for the Vintage Single Sideband group 
that meets on Sundays on 14.293 MHz. 
On occasion Lynn uses this radio towards 
the end of the net. I have worked his 
Cheap ‘N Easy II several times with my 
own Vintage SSB Special, which is a very 
similar design. I am confident that our 
homebrew 1625s talking to each other 
has to be a first for this century. 
Circuit Description and Design Details 

Refer to the figure 2 schematic (page 
32) for the following discussion. V1A 
and V1B amplify the microphone signal 
at Jl and apply its output across the MIC 
GAIN pot R1. J2 provides a convenient 
port for connection to an audio oscillator 
or two-tone generator for testing and 
alignment. The signal at the wiper of R1 
is applied to the grid of V2A for further 
amplification and impedance step down 
for input to the B&W audio phase shift 
network. The two chokes and two 
capacitors at the output of T1 roll off the 
audio response above 3 kHz. 

The audio from T1 is applied to the 
phase shift network in the ratio of 2:7, 
with R2 providing the fine adjustment. 
DPhevicasetiafiithe B&W network is 
grounded with a braided strap because of 
the high RF environment (i.e., the PA 
tank coil) in proximity to it. Output of 
the network is two signals 90 degrees 
apart in phase and roughly equal in 
amplitude. These signals are amplified 
by V3A and V3B and stepped down in 
impedance by T2 and T3 to drive the 
balanced modulator. R3 is used to balance 
the audio level for best sideband 
suppression. 

The three small war surplus audio 
transformers W2EWL used in his rigs are 
impossible to find these days. The ones 


I’ve seen in his pictures have what | 
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believe was the logo for the Lionel model 
train company. Fortunately Mouser 
Electronics 
transformers intended for solid state 
circuits that work just fine in this 
application. Like the W2EWL rig, all 
three audio transformers are decoupled 
from the DC plate voltage using 10 pF 
electrolytic caps. This keeps DC out of 


the transformer coils which can saturate 


carries small audio 


the small cores and cause distortion. Plus 
the DC current carrying capacity of these 
transformers is limited. 

Sideband select switch S1 is located 
under the chassis and is intended only for 
alignment purposes. It works by reversing 
the phase of audio channel B. This causes 
the opposite sideband to be generated. 

V2B is a crystal controlled oscillator 
that provides a carrier at 9.045 MHz. 
This frequency is the result of a crystal 
that was available in the junk box. It is 
sufficiently close to the 9.0 MHz usually 
used in these circuits to work without 
problems. The carrier is taken from a 
link on the plate tank coil (L1) of V2B 
and applied to a passive RC phase shift 
network. R4 and R5 are adjusted to 
provide two 9 MHz signals 90 degrees 
out of phase. These signals are combined 
with the two audio signals in the balanced 
modulator. Common silicon signal diodes 
are used instead of the 6AL5s in the 
W2EWL radio. R6 and R7 balance the 
carrier for minimum output. Adjustment 
of these pots at the null is quite sensitive, 
despite “bandspread” of the variable range 
by using 220 ohm resistors in series with 
them. 

Output of the modulator is combined 
in a special bifilar wound tank coil (L2) 
broadly tuned by the two 470 pF caps. A 
link on L2 couples the SSB signal to the 
low side of L3. The high side is connected 


to C2 and a parallel 110 pF cap to form 
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a series resonant tank circuit peaked at 9 
MHz. ALC voltage is connected to the 
low side of the L2 link for application to 
the control grid of V4, a remote cutoff 
pentode. The ALC works just like the 
AGC in a receiver — the more negative 
the voltage the less gain through V4. 

The output of V4 is peaked ina 9 MHz 
tank circuit and applied through a link 
on L4 to the grid in the left section of V5. 
The other section of V5 receives the 
nominal 5 MHz VFO signal. The two 
signals combine in the common cathode 
and plate circuit and produce the desired 
20 meter output in the tank circuit 
consisting of L5 and the parallel 47 pF 
cap. This signal is further amplified in 
driver V6, resonated by L6 and the 27 pF 
and 12 pF caps in parallel, and applied to 
the grids of the PA tubes. 

The W2EWL radio used a combined 
high level mixer/driver (12BY7 or 12A6). 
This arrangement appeared marginal for 
providing the 60 volts peak-to-peak drive 
needed at the grids of the 1625s for full 
output. So a separate mixer stage was 
added to the design. This had the added 
advantage of reducing spurious outputs 
since another stage of tuned RF 
amplification is added in the signal path. 

Another problem encountered with 
using the narrow and deep Command set 
chassis is getting the various signals to 
the right places with minimum lead 
lengths. This is especially true of the 
driver output. From most aspects the 
best place for the VFO, mixer and driver 
tubes is at the rear of the chassis. But to 
get the driver output to the PA grids 
requires getting around the VFO variable 
cap. In addition, there is not a lot of 
room at the rear of the chassis for mixer 
and driver tank coils. 

In the Cheap “N Easy IT this dilemma 


was solved by doing away with the large 
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range set variable cap used topside in the 
original VFO, and using the freed up 
space for fully shielded slug-tuned coils 
for the mixer and driver outputs. The 
range set variable is simply replaced with 
a fixed silver mica cap. Vertical shields 
are mounted inside the original VFO coil 
shield to separate the mixer and driver 
coils from each other and the VFO tank 
coil. The driver output is routed up into 
the rear end of the shield to the tank 
circuit and back down out the front end. 
This brings the signal up and over the 
VFO variable. Octal tubes were employed 
at the rear of the chassis so that the 
existing holes could be used without 
modification, plus this adds a further 
touch of WWII vintage hardware to the 
radio. 

The PA stage is of standard design with 
a pi-network output. Neutralization is 
provided via C4 feedback into the low 
end of the driver tank coil. The VFO isa 
Colpitts circuit using a common-as-dirt 
b2>K7. he coil is from! the 5.3-7.0 
MHz Command transmitter. V9 and V5 
are adjacent, which allows VFO output 
to be taken from V9’s cathode directly to 
V5’s grid through a small silver mica 
coupling cap. The N1500 cap across the 
tank circuit provides temperature 
compensation. 

Voltage regulation for the two 
oscillators is provided by V10. The socket 
connections are arranged so that removing 
the tube cuts voltage to the oscillators. 
Adjustment of R10 is a compromise of 
minimum to maximum line voltages 
versus reliable firing voltage and 
maximum V10 plate dissipation. In the 
end R10 was adjusted so that V10 felt 
comfortably warm to the touch at the 
typical 120 volts present on the power 
lines at KG7TR. 


PA bias and T/R grid block bias are 
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derived from a voltage divider across the 
-130 volt supply. The 33k resistor at the 
low end of this divider is grounded by 
relay K1 when in transmit. This puts V5 
grids at ground and PA grids at about -27 
volts, as set by R8. In receive the line is 
opened to increase the bias beyond tube 
cutoff. In addition to grid block bias, 
screen voltage on V4 and the PA tubes is 
removed by K1 in receive. Additional 
contacts on K1 switch antenna relay K2 
as well as the receiver mute and linear T/ 
R circuits. 

Notice the 100k resistor from the 1625 
screens to ground. I learned the hard 
way, by ruining two brand new 6146Ws 
in my OctalMania transmitter, that you 
can’t float the screen grid on a beam 
power tube in the standby mode with 
plate voltage still applied. Oddly, there is 
almost nothing on this subject that I 
could find on the Internet. But if you 
look at any commercial rigs that remove 
PA screen voltage in standby you will 
find a ground return path for the screens. 

In the SPOT position S3 grounds the 
bias line to the mixer and PA grids, and 
also routes screen voltage to V4 and the 
PA tubes through a 100k resistor. This 
limits the maximum plate current to about 
40 mA when the carrier is fully 
unbalanced. The T/R and antenna relays 
are not energized in the SPOT mode to 
prevent RF radiation and protect the 
receiver: 

Power for K1 and K2 is provided by 
half-wave rectification and filtering of 
the 12.6 VAC filament voltage. RFC10 
was used to help keep 60 Hz spikes out of 
other circuitry, but as will be seen in Part 
2, it is not really required. 

ALC voltage is derived by rectifying 
PA grid current pulses across the 10k 
resistor connected to R8. Diodes D6 and 


D7 comprise a voltage doubler. The 
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Figure 2: Schematic Diagram 
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resulting voltage is filtered by a fast attack, 
slow decay network and sent to the grid 
of V4. ALC from a linear is routed to V4 
through D5. Whichever voltage is most 
negative will control V4’s gain. 
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In the TUNE position of $4 the PTT 
line is grounded. The ALC line is also 
grounded in TUNE to prevent interaction 
of ALC during adjustment of PA tuning 
and loading. 
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a PA tube develops any shorts, including 
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precision resistor. The meter reads 200 meter movementis protected because the 
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fuse is upstream of the cathode resistor. 

In the ALC position of the METER 
switch the minus side of the meter is 
connected to V4’s cathode through a 
series resistor. The plus side is connected 
to the wiper of R9 in a voltage divider 
network. Voltage regulator U1 supplies 
5 volts to the top of this divider to provide 
a solid reference voltage on the plus side 
of the meter. When negative going ALC 
voltage is applied to the grid of V4 its 
cathode voltage drops, causing a positive 
deflection of the meter. Many S meters in 
receivers work the same way. Diode D12 
prevents the meter from pegging full 
scale in receive, when V4 is totally cutoff 
and its cathode voltage is zero. 

The filament chain is straightforward. 
A green LED with series resistor is 
connected to the filament supply to 
indicate power on. Although the GAG7 is 
a great tube for a driver, it does not have 
a 12 volt version that would allow direct 
connection to a Heath HP-23B supply. 
To get around this problem, a 6SN7 was 
used for V5 and its filament connected in 
series with VG. A resistor is connected 
across V5’s filament to compensate for 
the extra 50 mA of filament current drawn 
by V6. 

Construction 

The layout of the rig is shown in figures 
3 and 4. Anyone wishing to duplicate 
this radio and needing more information 
is welcome to contact me via email. I 
have high resolution photos and a .pdf 
schematic that can be enlarged as 
required. A parts list is provided at the 
end of this article. I would recommend 
first building the audio and IF circuits 
through L4 and getting those working 
before going on to the rest of the radio. 

As W2EWL stated in his articles, 
everyone has their own construction and 
wiring techniques, so he didn’t go into a 
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lot of detail. And I won’t either. Half the 
fun of homebrewing is figuring out how 
to lay things out and make use of parts on 
hand. Several parts from one or more 
Command transmitters are required as 
shown in the parts list and pictures. The 
chassis is stripped of all parts except the 
1625 sockets, the four threaded blocks 
that hold the VFO cover and the 
feedthrough just forward of the 1625s. 
The feedthrough is reused to bring the 
high voltage topside to the bottom of 
RFC8. 

I use Formula 409® cleaner and a 
brush to clean the sheet metal and most 
parts. Tube sockets and other components 
are stripped of all wires and re-tinned. 
The VFO coil is stripped of all windings 
except the main winding. The high end 
of the VFO coil is tapped down on the 
full winding as shown in figure 5. The 
560 pF and 1,000 pF tank capacitors are 
mounted topside on the coil base to 
unused feed through terminals resulting 
from removing all the ancillary windings. 
A new front panel made from aluminum 
sheet is fastened to the front of the unit 
using #4 sheet metal screws. A plate 
similar to figure 6 can be made for the 
rear of the unit if it has a bunch of ugly 
holes from previous modifications. 

Perforated (perf) board with .100" 
centers was used for a lot of the low level 
circuitry. This modular approach 
facilitates construction by mounting and 
connecting as many small parts as possible 
on these boards before installation. This 
includes the audio transformers, balanced 
modulator circuitry and toroid coils used 
in most of the RF circuits. Figure 7 shows 
the buildup and installation of a typical 
toroid module such as L4. 

[Editor’s Note: Figures 6 and 7 will be 
in next month’s ER #295, part 2.] 


The perf board is cut to slightly larger 
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than the desired size and then the edges 
are cleaned up on a disc sander. The 
center of the board is drilled and tapped 
for a 6-32 thread, and then a .5" section 
of threaded 6-32 rod is installed. A small 
piece of plastic tubing is threaded onto 
the top side to center up the coilanda.5" 
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Figure 3: Chassis Top View 
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long threaded spacer is installed on the 
bottom for mounting to the chassis. A #6 
solder lug is temporarily installed with a 
screw to the bottom. To make the 
connections to the boards, small U- 
shaped loops of 18 gauge tinned copper 


wire are inserted into adjacent holes on 
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Figure 4: Chassis Bottom View 


the edges of the boards, with one end of | module is then wired up and installed. 
the loop extending below the board for After everything is working right the 


connections on the bottom side. The _ toroid is secured to the board and plastic 
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Figure 5: Close-up View of the VFO Coil 


tubing with a few drops of epoxy. 

To bring the wires from the mixer and 
driver plates in and out of the top of the 
VFO compartment, small holes are drilled 
through the chassis and C7. Care must 
be exercised to make sure they are far 
enough in to clear the cover edges and 
that the drill does not damage the plates 
on C7. 

In the PA section a vertical piece of 
.060" aluminum is used to mount R10, a 
ceramic feedthrough to L7 and a ceramic 


standoff for the top side of RFC8. L7 was 
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wound on a piece of 
.75" PVC pipe, which 
is approximately 1.0" 
outside 
Silver plated wire from 
Die: Ore. they -old 
Command set loading 
coils was used. The 
wire was dipped in 
liquid silver polish to 
remove tarnish, as were 


diameter. 


many other silver 
plated components 
scavenged from the 
WWII equipment. 
The bottom of the coil 
is mounted to the 
chassis’) with’ “an 


aluminum bracket. 

As in the W2EWL 
rig, the VFO flex shaft 
is mated up with a 
.188" shaft that was 
originally used to 
connect the coupling 
coil to the front panel. 
The original support 
on this shaft is attached 
to, the side. of, the 
chassis. Some 
ingenuity is required 
here to adapt whatever 
is on hand to end up with a suitable 
arrangement that works smoothly. 

The top cover was opened up as shown 
in figure 1 to allow plenty of ventilation. 
A piece of expanded metal was used to fill 
in the cutout. Fortunately the original 
black wrinkle finish was still in pretty 
good shape, so after the radio was almost 
completed everything was carefully 
masked off and the chassis and cabinet 
sprayed with semigloss black paint to 
cover up scratches. 


[Continued Next Month!] ER 
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The U.S. Navy 
Type GF Transmitter, Part 1 


By Joe Long, WA2EJT 
311) King Street 
Endwell, NY 13760 
WA2EJT59@stny.rr.com 


Introduction 

Some time ago I wrote an article (ER 
#250, March 2010) on the U.S. Navy 
type RU receiver)’ a prewam ERE? 
heterodyne oscillator receiver that when 
used in smaller naval aircraft was paired 
with the type GF transmitter, and 
indicated that I planned to write-up that 
transmitter in the future. The future took 
longer to get here than I had expected but 
did finally arrive. As of this writing, I 
have had my GF-10 transmitter back on- 
the-air for the last several months, now 
working on all modes. It has been long 
enough that I found re-reading of my 
RU-17 article to be a good way to get 
started with the story of the GF, and 
readers with that back issue would find it 
worthwhile too because there are some 
pictures and other information on the 
transmitter which appears in that piece. 
RUtrecéivers» are? quite rare;rand “GF 
transmitters are rarer still — the GF was 
always paired with an RU, but RUs were 
used with several other transmitters - if 
you see a GF at a hamfest, grab it, as it 
will be a long time before you see another 
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one. 

The GF-10 is a four tube MOPA 
(Master Oscillator-Power Amplifier) 
type aircraft transmitter designed in the 
thirties, used by the U.S. Navy, and is 
one variant of a series that ran from the 
original GF transmitter (no suffix) to the 
GF-12. It provides CW, voice, and 
modulated CW (MCW, or “tone” 
output of about fifteen watts on CW and 
fifteen watts peak on voice/tone, using 
pentode tubes and suppressor grid 
modulation. The transmitter uses plug- 
in coil sets covering 2000 kc to 9050 ke. 
The GF series of transmitters was 
designed for command use, i.e. plane-to- 
plane communication by fighters, scout 
and utility aircraft, trainers and the like. 
This equipment was obsolescent at the 
beginning of the war and was replaced by 
ATA/ARA command sets and later by 
SCR-274N and ARC-5 equipment, 
although the GF remained in service to 
the end of the war and beyond. 

The first variants, the model GF (no 
suffix) and GF-1, were similar to the 
Signal Corps BC-230/BC-430 (details 
below) but in the mid-thirties Aircraft 
Radio Corporation redesigned the set to 
use more modern pentode tubes, and 
added tone and CW modes, which the 
BC-230/BC-430 lacked. The updated 
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Figure 1: This is a front view of the rare and attractive GF-10 transmitter. The 


(incorrect) tube cover is on the top right of the transmitter. I prop it up on the snap- 
slides to allow ventilation — that’s OK until I find the correct cover. 


transmitter (and the later variants) was 
produced for the Navy starting with the 
GF-2. The RU receiver was similarly 
updated. I have been unable to find 
information on why the Signal Corps did 
not adopt the re-engineered transmitter, 
but I suspect that one reason could be 
that the CW/tone function of the RU/ 
GF was more important to the Navy 
than the Signal Corps because of 
differences in the aircraft where they 
were to be installed. There will be more 
on this below. 
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Both the receiver and transmitter were 
produced through several variants, the 
receiver from RU to RU-19, and the 
transmitter as described above. From the 
GF-2 forward the changes were minor 
and I will use “RU” and “GF” to refer in 
a generic sense to this equipment, but | 
will be referring only to these later sets. 
Likewise, I will use “Command Sets” to 
refer collectively to the later ATA/ARA, 
etc. equipment — the sets we all think of 
as command sets. One difference between 
the later GF variants is the number of 
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plug-in coil sets supplied. There were a 
total of eight coil sets available for the 
GF. The GF-10 came with six coils sets, 
omitting the two lowest range coils which 
covered 2000-2500 kc and 2500-3200 
kc. Those coil sets were available, but not 
standard issue. The GF-12 was issued 
with only five coil sets. The variant 
number also distinguishes 12 vs. 24 volt 
sets - the GF-9 and GF-10 are the same 
except for that voltage difference. A mini- 
history of the GF series of transmitters, 
available on the Internet’, offers more 
detail on differences in the various marks 
of the series. 

The following quote, from “Evolution 
of Naval Radio-Electronics and 
Contributions of the Naval Research 
Laboratory?” gives a look at the Navy’s 
early long-term perspective on aircraft 
sets and summarizes some of the 
considerations that led to ie 
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Figure 2, ID Tag from Top of GF-10: 
Note that the contract date has been 
carefully (and completely) obscured, 
but the serial number was not disturbed. 
I have seen this done on other 
equipment — it would be interesting to 


know why. 
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Figure 3: ID Tag from Top of GF-10. 
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development of the GF. Historical 
background is something we seldom see 
for military gear and isa welcome addition 
to the GF story. 

“The Navy was even uncertain [in 
1927] of the role radio would play in the 
principal aircraft function of “spotting” 
out to a range of 25 miles. The fleet was 
concerned with the need for frequency- 
channel shifting when using high 
frequencies, the fragility of crystals for 
frequency control and the assumed greater 
weight of high-frequency equipment. The 
interference from aircraft ignition 
systems, greater at the higher frequencies 
and thought to require unacceptably 
heavy ignition-system shielding was also 
an impediment....The application of 
NRL’s [Naval Research Lab] aircraft 
ignition shielding developments to Naval 
aircraft eliminated the interference 
problem and made high-frequency 
reception on aircraft practical. 

“The Bureau of Engineering decided 
to explore the frequency range 3000 to 
4000 kHz for short-range fighter and 
spotting aircraft communication and 
sponsored the NRL’s effort to provide 
suitable equipment (1926). The first such 
equipments procured were the models 
MD (General Electric) and ME 
(Westinghouse) (1927-1929). These 
were followed by the Model GF 
transmitter (5000 to 8000 kHz), 
accompanied by the model RU receiver. 
The Model GF/RU equipment was the 
first to provide acceptable two-way, 
aircraft voice communication, feasible 
because of the availability of effective 
ignition-system shielding. The Model 
GF/RU (Aircraft Radio Corporation) was 
procured in large numbers and used 
extensively, and continued in use through 
WWI. ...Although of relative low power 
(5 watts), the Model GF was also used in 


patrol aircraft which required coverage 
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over longer distances.” 

I had never thought of complete 
ignition-system shielding as a prerequisite 
for aircraft radio communications but 
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Figure 5: GF-10 Front View Close-Up 


Figure 4: Here is the GF-10 top view from the right side. 


the Navy already knew in the twenties 
that transmitting is not much good if you 
can't receive. It is easy to imagine the 
battles between aircraft designers, 
constantly fighting to 
“add lightness” to their 
planes and those pesky 
ignition-shielding 
engineers doing the 
opposite, just to make 
radios work. This reminds 
me of how I gave up trying 
to operate mobile in my 
Ford Ranger because of 
the noise it generated 
which obliterated all but 
the strongest HF signals. 

Another historic 
document, portions of a 
pamphlet produced by the 
Naval Research 
Laboratory, dated August 
20, 1936, labeled “Naval 
Material School” and 
titled “Aviation Radio,” is 
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available on the Internet®. The web page 
has links to sections of the document, 
which contain essentially complete 
technical manuals for the GF-1, GF-2, 
RU-2A and RU-3. The following quote 
is from the GF-1 link. There is more 
information, too much to quote here, on 
GO, GP and GN transmitters. 

“The GF-1 transmitter is very similar 
to the (GR Dhe  GF-2 and) Gig 
transmitters are standard for single-seat 
planes, two seat dive bombers, and patrol 
airplanes inter-squadron work. The GF 
series transmitters are dynamotor 
operated from a 12 volt direct current 
airplane supply....” 

A look at the GF-1 manual shows that 
it uses three type 10Y (triode) tubes — two 
for the MO and PA and one as the 
modulator, and a type 45 as a tone 
oscillator and first audio stage - circuitry 
with more in common with the BC-230/ 
BC-430 than the later GFs. 

The BC-230/BC-430 transmitters, 
part of the SCR-183 and SCR-283, were 
used by the Army Air Corps and resemble 
the Navy transmitter, but electrically, as 
I indicated above, they have almost 
nothing in common with the GF-2 and 
later variants. The Army transmitters use 
earlier tubes and are plate modulated. 


tubes while the modulator has two 45s 
wired in parallel driven directly by a 
carbon microphone. My introduction to 
the lack of commonality was the tube 
cover - my GF-10 came without it and I 
acquired one from a junk BC-430 set. I 
painted the cover black and only later 
discovered it to be quite different from 
the GF cover, which is elevated to provide 
clearance for the plate caps on the 837s. 
The plug-in coil sets are likewise not 
interchangeable. This extends to the BC- 
229 receiver component of the SCR- 
183, which looks just like the RU but 
does not have the heterodyne oscillator 
and therefore works on voice only. The 
R-390 and R-390A area familiar example 
of this incompatibility — the receivers 
that, at a glance look, nearly identical 
have almost no interchangeable parts 
beyond the meters and knobs. 

I got my GF-10 at the Rochester, NY 
hamfest in 2005 where I was somewhat 
to reluctant buy it because it amounted 
to quite a pile of stuff, including the 
transmitter, receiver and a mountain of 
plug-in coils, but have never regretted 
my decision. When it came time for me 
to downsize a couple of years ago, getting 
rid of about 90% of my equipment, the 
RU and GF were among the pieces | 
decided to keep, the decision to hang on 


The MO and PA stages use type 10Y 


Figure 6: The transmitter and plug-in coil sets just got 


to such a bulky, broad 
receiver and a 
transmitter of such low 
CW output and really 
low voice output 
reflected wisdom and 
insight I was unaware 
of having! 

[Editor: Part 2 will 
be running next month 
with notes at the end.] 


home from the hamfest. The cardboard box on top of the ER 


transmitter is an unopened GF/RU test meter. 
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Corrections to the AA75 Transmitter Project in ER 
#293, October 2013 


By Robert Nickels, WORAN 
2645 East Drive 
Precponrt, LL.61032 


ranickels@gmail.com 


issue of Electric Radio, #293, had an 
error. As originally drawn, the 35L6 
would have no plate voltage, and the 
crystal was above RF ground. The correct 

In spite of careful checking, the and updated figure 4 schematic is shown 
schematic on page 19 of the October __ below. 


Corrected 10/13 by WORAN 
AA/S5 Transmitter (75 meters) 


Gimmick 


3885 ke 


Output 
Indicator 


For details of homebrew RFC 
and transmitter circuit, see 
“HT-4U" in ER issue #279. 


Gimmick is 5-6 turns 
insulated wire, twisted 


Plate capacitor can be any 
type up to 100 pf, 250V 


Output indicator is 10T 
loosely coupled to PA tank 
until desired brightness is 
observed. 


Figure 4 AA75 Transmitter Schematic 


CB The on-line Internet search for 

Electric Radio back articles is at 
http://www.radiolabworks.com/ 
ersearch. html 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! 
We are always looking for good photos, especially we need attractive photos for 


Electric Radio covers.” 


When ER reader Phil Neidlinger’s (KA4KOE) son Jordan was about 5 years old, he was 
fascinated by the mysterious shortwave sounds coming from Phil’s 1950’s era Collins 
R-388/51J-3 receiver. The little lad is dwarfed by the receiver! I think all of us can 
remember what it was like the first time we heard signals coming in from all around 
the world. 
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This photo is reported to be of the first wireless spark station in Denver, Colorado. 
The station was owned by Charles Mace, who was a WWI Army photographer and 
a Denver Tribune, Post and Rocky Mountain News photographer in the teens and 
twenties. Born in North Hampton, England, in 1889, Charles Mace was brought 
as an infant to Colorado. He grew up and attended local schools in Denver. After 
graduating from high school, Mace worked as a staff photographer for the 
Associated Press and worked for various area newspapers including the Rocky 
Mountain News and the Denver Post. During World War I, Mace served in the 
U.S. military and was assigned to the Army Signal Corps as a photographer in the 
European theater. After the war, Mace returned to Denver. He photographed the 
“who’s who” of the early part of the last century, important characters that passed 
through Denver, or who lived in the area. (From the Charles Mace Collection in 
the Estes Park, Colorado, Museum, Courtesy of O.J. Jenkins, KOOJ.) 
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Taken at the Rock Hill, South Carolina, hamfest last month on Saturday, October, 
5 2013, from L-R: are shown Steve, N4LQ; Ron, W4RON; Brian, KN4R; Bill, 
K4WAM; Joe, AD4W; Bob, KA3IWS; Wayne, WA4FTY; Buddy, WB4ARK; Jeff, 
KE4LRL; unknown; William, W4BZ; Butch, WB4NXK; Herman, N4CH (Photo 
Courtesy of Brian Harrison, KN4R) 


— 


PS ee 


Bill Carns, N7OTQ, (far left) is kicking off the introductions at the Collins Collector’s 
Association (CCA) dinner October 11, 2013 during the annual Pacificon event. 
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Gary Halverson (K6GLH), attended the Collins Collectors Association gathering held 
during the Pacificon event on the weekend of October 11-13 in Santa Clara, CA, near 
San Jose. Gary said “... The highlight was going to the CCA dinner Friday night where 
the Collins Collectors mingled and had a great time. Bill Carns did a presentation 
about the receivers of Collins, which was quite interesting. The next day Bill and his 
wife, and Jim Stitzinger headed to my place where they spent part of Saturday and 
Sunday exploring my Collins collection. Later on Sunday we were joined by Dennis, 


W6DQ, who stayed over until Monday.” 


Taken at K6GLH, the “Collins Slingers” are, from left-to- 
right: W6DQ, Dennis; WA3CEX, Jim; N7OTQ, Bill; and 
K6GLH, Gary. 


Here is the large outdoor swap meet at Pacificon, in Santa 


Clara. 


ER 
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CLASSIFIEDS 


Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


(| VINTAGE EQUIPMENT ONLY: } 


Bi 
PO Box 242 
Bailey, Colorado 80421-0242 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Original 1939 Taylor Tubes 
manual, 44 pages, $12.95 plus postage. 
Richard Cohen, 813-962-2460 


FOR SALE: Hundreds of Radio Books, 
Handbooks, Early Catalogs, Magazines, 
some from 1930. Howard Felder, 301- 
320- 3028 


FOR SALE: ’73 Magazine, Complete set 
except 7 issues. 509 total issues. $125 
plus shipping. Kirk Ellis, Kl4RK, 203 
Edgebrook Drive Pikeville NC 27863 919- 
242-6000 KI4RK @arrl.net 
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% Deadline for December 2013: 


Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


@ Friday, Novemb er ; 


FOR SALE: UTC transformers: CG429 
(600-0-600 at 250 mA plus filaments) $20 
+ shipping. S-45 (900-750-0-750 -900) 
$30 + shipping. Fenton, W5AIR, 979-571- 
8872 


FOR SALE: Eldico: R-104 receiver, 
working, $350. Speaker/wattmeter/phone 
patch $100. Hallicrafters: R-274D/SX-73, 
Working, Exc cosmetics, $700. Sam in 
Alabam KF4TXQ@charter.net tel. 256- 
825-7305 


FOR SALE: Hallicrafters FPM-300 MkII. 
Working vintage transceiver in very good 
condition, original manual and mic 
included. Pick up, $300 OBO. Douglas 
Sanders, W3YFA, 8923 Reisterstoen Rd, 
Baltimore MD 21208, 410-484-1103 


FOR SALE: BC-348 mount w/plug, $150. 
348 dynamotor, $100. SCR-511 pogo 
stick, complete, $900. SCR-284 PTS, 
$100. Steve Bartkowski, 708-243-7713 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: 
- Battery & AC receiver restoration 


- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


»~. 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


e Produces the famous 
annual Rochester Meet 


¢ Maintains unique 
radio-TV museum 


a Membership is only $25/year in U.S.; $30 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
SS" awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


FOR SALE: Navy TBW transmitter, all 
three units plus cables. $350/swap, pick 
up only. Steve, W6SSP, Santa Rosa, CA. 
707-544-8142 


FOR SALE: Telegraph station, sounder, 
and key $100. 17” Philco Predicta, nice 
and working, $250. James Lopaz, 602- 
373-4002 44 S Hawes #16, Mesa, AZ 
85208 


FOR SALE: Collins 75A-1, recently 
overhauled. Heath SB-100. HRO-60 coils 
A, B, and C. Rudy, W2ZIA, 716-937-9279, 
leave message! 


SURVIVING 


Available from the Electric Radio Bookstore, see page 63 for ordering information! 


FOR SALE: Hallicrafters SX-88 with Extra 
Cog belt, copy of manual, added few tubes 
as needed & a few caps over the years. No 
dents, no rust, clean, works, $5000 You 
pick up or arrange to ship. Walter, 
KB6BKN, 415-897-4088 or 
kb6bkn @ gmail.com 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 
ence. 
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wiitetits Radio Amateur 


| This book has everything you need to 


know about the art and science of 


| thermatron design and construction. 


| It pulls together 
| and 


and 
| TA2ZGE/KJ7UM has 


thermatron types 
characteristics, thermatron 
homebrew techniques, and how to 


design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
formulas. Grayson Evans, 
been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 


| solid-state! 


FOR SALE: Drake Twins R-4, T-4X, and 
AC-4 restored, excellent shape, $600 firm. 
RSGB Communications Handbook, 5th 
ed.(nos). 1950s - 60s ARRL Handbooks. 
Central Radio Television School CRTS/ 
CTI course technical books, 80+ in set. 
19" rack cabinets 33" & 20" high enclosure, 
door & hinged top. Desktop cabinet for 
19" x 8.75" panel and chassis. Heathkit 
HD-15 hybrid phone patch. ITT Jennings 
vacuum caps CSVF-500 12-500 pF @ 
7500V & CVCD-1000 10-1000 pF @ 
5000V. (3) Collins 30S-1 amp oil caps, 4 
Mfd @ 3000V, other oil caps: 50 Mfd @ 
200V, 0.15 Mfd. @ 5000V. Contact Phil 
W80ZM, e-mail xion@ncweb.com 


FOR SALE/TRADE: Manuals: Johnson 
Valiant, Ranger, Valiant Il, Invader; Drake 
R=4B Al -4B st eICO 47207 753 i500. 
Lafayette Starflite; Collins KWM-1. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 
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NOW Available from the 
Electric Radio Bookstore! 


FOR SALE: Eimac SK-800 socket and 
SK-806 chimney for 4CX-1000A tube 
(nos). Collins 270G new replacement 
speaker (no enclosure). Collins 19" rack 
inserts R-1 & R-2 for S-line. Collins 30L- 
1 1 Kw HV power transformer (nos). 
Uniden Bearcat scanner BC200XLT. 
Autek QF-1 IC Active Filter. Palomar R-x 
noise bridge. Pair JAN 872A tubes. 
Manuals for: Hammarlund HQ-170A , 
HQ-110 and 2m & 6m addenda, Heathkit 
DX-40, HR-10, TC-3, TC-2, Collins 516E- 
1 D.C. P.S., Atlas-210/215. Contact Phil 
W80ZM, e-mail xion@ncweb.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 

FOR SALE: Heathkit DX-100 front panels. 
Brandnew, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 
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ZIM ELECTRONICS INRUSH ae LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 

Model AB-1M, (With Voltmeter) ..................s00008 $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
reer ee ete eae eee ec eyevecccosesscccssonsacoesscseses $44.95 
Shipping, each limiter .................csscccceseeseees $7.00 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. Electric Radio Store 
720-924-0171 


Metered Tee Hier? 
Models AB-1M, AB-300M 


FOR SALE: Hammarlund Comet Pro coils, 
1930s, Osc & W.L. AA, BB, CC sets. 
Single DD Osc and Single EE W.L. coils. 
$79.00 + shipping. . Richard Cohen, 813- 
962-2460 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


Test Equipment Repair and Sales: 
Cushman Monitors, HP-410C, HP-410B, 


Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: West Coast Service Pro: Tx, 
Rx, Modulators, PS overhaul. AM, CW 
tube type only. FCC Commercial License. 
Larry, W6WURH, 707-874-1000, 
CaptL @ Sonic.net 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX@earthiink.net 


FOR SALE: Electronics 
Stuff, reducing my 50 yr. 
collection of radios, 
meters, instruments, wire 
and lots of parts. If you 
repair or build, | may have 
what you need reasonable. 
Call anytime, 330-876- 
0529 
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Estes Auctions 


ESTES AUCTIONS 
: 7404 Ryan Road, Medina, Ohio 44256 oo 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
_ www.estesauctions. com @® Email: estesauctions@aol.com — v4 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


FOR SALE: BC-610-I, two left. $1,200 
and $1,100. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAGJ, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @ kc.rr.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 73; Ken, 
www.RadioReprints.com. 
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FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
williamperrycompany @insightbb.com 


FAX 502-893-9220 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WA@IIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by e-mail: 
ajd4200 @charter.net 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Minear - W7UO 
| Telephone 520-398-2722 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


“Octal” Style 


Also 51J / R388 


Details: www.hayseedhamfest.com 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, . ‘Dayton: . OF) ~<http2// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://oweb.amerion.com/ 
~w/avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA 98837, 
w7avk @arrl.net 509-750-7589. 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
kaiedp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz @cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


| international radio 


High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


= _Y PO Box 2110, Aptos CA 95001, USA 
SS tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
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FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


AGCESSORIES* FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 

NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


WANTED: Coils for SW3-AC receiver, 60 
series. Have #64s, 80 and 40 meters 
especially needed. Robert Larson, 
W7LNG, 1325 Redge Way, Medford OR, 


Products te 


Receiver Or _ Transceiver, 


54 Electric Radio #294 


DD- oh ee DIGITAL DIAL 


Digital Accuracy For Your Vintage 
With 
Either 1OHz Or 100Hz Resolution. 


W7LNG @arrl.net 541-773-5214 


WANTED: Teleradios and radios 
manufactured by AWA, STC, Siemens, 
Telefunken, Lorenz, Rohde & Schwarz, 
Zellweger. German and Japanese WWII 
radios. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


FOR SALE: Will repair, restore or buy R 
390a and R 390 series receivers. Also 
repair Collins S line equipment. Contact 
Matt Parkinson, R3890A Depot Center, 
mparkinson1 @socal.rr.com 


WANTED: Heathkit power transformer or 
equivalent for the DX-20 transmitter. 
Howard, 360-674-2179, or 
qqi @centurylink.net 


WANTED: Where is an acoustic recording 
lathe (ca 1920) that | can visit, examine 
and photograph? Orlin, 
Oshuler@comcast.net 217-257-5830 


WANTED: Info on conversion of a BC- 
625-AM to 2M AM. James Searcy, 
WAS5WRE, 5281 Anding Oil City Rd, 
Bentonia, MS 39040, 
j.searcy65 @ gmail.com 


WANTED: One Triad R11A Power 
Transformer. No substitutes. Gale 
Roberts, Phone 920-696-3491 email 
wb9rww @ gmail.com 


WANTED: Mil-TM detailed service shop 
manual for Hammarlund SP-600 VLF-31 
receiver. (Not the Underwood type set 
version!) Harry Weber, 4845 W 107 St, 
Oak Lawn, IL 60453 


Pre-programmed for many 
receivers and transceivers 
including FT-101, TS-520, 
TR-4, & most Hammarlund, 
Hallicrafters, National, and 
other brand receivers. 
kk4pk.com 
$135.00eShipping $10 
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The R390A is ies a eater esisiof sroats ana mechani cal 
freed from m litary contract:con straints ane optimized for-wide ran ge of ‘HAY 


It’s not a different radio; just bate meal febetiencusaks i 
2 watts of hi-fi audio drive a very efficient 12” coaxial Spe 


protected by four front glee selected aul dio filter 


tan ISTRUCTIONS FACED : 
H EQUIPMENT BEFORE UDG | “toot 
Cone 


re details, optiongand pricing c call 


Felton Electronic Design — 

1115 South Greeley Highway 
Cheyeniie, Wyoming 82007 
By appointment only a e 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


WANTED: Heathkit RX-1 Mohawk 
preferably within 200 mile driving range of 
Columbus OH. Tom Noel, KC8JW, 1273 
Laurel Greene Place Galloway, OH 43119, 
tnoel002 @columbus.rr.com, 614-406- 
6427 


WANTED: RCA SSB R-3 modules, HRO 
50 “A” and “AC” coils, model 14 TTY Steve 
WE6SSP, 707-544-8142, zarco @ sonic.net 


WANTED: I-10 make 90 degree phase 
shift network module for SSB single 
sideband. Need it custom made. Craig, 
570-282-4663 10 Harrison Ave, 
Carbondale, PA 18407 

WANTED: Clean HT-37, Viking I, or 
Ranger | complete and in good condition 
to complete my AM station. Art, KD5JSH, 
Tulsa OK, 918-924-6186 
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and “S” scal 


307-634-5558 


WANTED: VFO Shield/cover from any 
ARC-5 or SCR-274 transmitter, with the 
screw-adjustable trimming slug. Ken 
Kindermann, W2EWL, 914-274-8234, 
scr274 @ gmail.com 


WANTED: Johnson Adventurer 
Transmitter. Jim, w8fdv@aol.com 


WANTED: AN/WRT-1 and AN/WRT-2 
Transmitters, also TMC GPT-750B2. | will 
put them on the air. Jeff, WB6ZBX, 
vce.lab @att.net or 559-268-3311 leave 
message. 


WANTED: Navy transmitter TBK/TBM. 
Please contact Alan Weiner, WBCQ 
Radio, 207-286-5483 or wocq @ wbcq.com 


WANTED: S meter trim plate for front 
panel of RME 45B or parts unit with front 
panel trim. John, K5PGW, email 
k5pgw @ yahoo.com 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @arrl.net 650-366-5060 California 
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WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 


WANTED: Communications receivers and 
transmitters manufactured by Siemens, 
Telefunken, Lorenz, Rohde & Schwarz, 
and Zellweger. Also German and 
Japanese WWII radios, tubes, and parts. 
Tnx! Brian, KN4R 
brianharrison@embarqmail.com 704- 
657-8910, 


WANTED: Schematic/documentation/info 
for Coast Guard CW xmtr T1504/SRT-29 
by Scientific Radio Systems, Rochester, 
NY. Contact W8KXR @ NEO.RR.COM 


WANTED: Info on the EAGLE-X, aMOPA 
transmitter kit from the late 1930s. Wilson, 
WAS5OLT, 817-277-9874, 
whoag @flash.net 


WANTED: SSTR-1, SSTR-4 and SSTR- 


5. Bob, WOYVA, robert@isquare.com; 
703-450-7049 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcq.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


Your Resource for * * Collins Radio * * 


Collin 
WSS) SSB WZ SYYW 


Offering Unparalleled Free as wellas.. 


.... Exciting Member Benefits 


World Class 


Signal Magazine 


Visit at collinsradio.org & join the fun 
See our Events Calendar 


Come see what the excitement is about 
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Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
Www.qcwa.org 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
Electric Radio #294 


rodperala @ aol.com 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3SCEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: One of my “KN8GCC” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colots and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by WPS i. .cs.serscssssauns $22.00 
Or on the Internet: 
www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 


bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 
WANTED: PRESS WIRELESS, NY: 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 
WANTED: Seeking Ham/SWL/Weather 


unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 


Series 1 + Disk 1 
R.L. Drake Co, 


and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @att.net 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, K8BAXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863. 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-083, 
LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 

Collins 75S-3 and 32S-3 
Collins 30L-1 

Collins 30S-1 

Collins KWS-1 

Collins 75A-4 

Collins R-390A 

Collins R-390A Addendum 
Hammarlund SP-600JX 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 


quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 


ersearch. html 

¢ Single Issues: $3.85 Each, Postpaid 

1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$20.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 

Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertising.------------------------------------------n nnn nnn nnn nnn nn nnn nnn nnn nena nn nnn n nnn n nnn cncennnne $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


Dangerous Lessons and Guardian Angels: Jay Spivack’s new 295 page book about his career as an 
airline pilot should appeal to anyone with an avation intrest, or who has flown on a commercial airline! 14 
chapters and many Vinlage PHOLOS eis ceccia carat sreeceeacecwesd cxkdseaunndemebanertenan seas Nivea oselsutede teint cada ee an eee $12.95 
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NEW Hollow State Design: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 


tubes in one 233 page, high quality volume! ------------------------ $32.95 - 10% = $29.9 
Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 


Lindsay Sterling--------------------------------------- 200-22 nora nnn nnn nnn nnn nnn nsa sans nnenenenenn $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ---------------------------------------------------------- 22-22-22 nnn nn nnn n nnn n nnn nnn nn nen $24.95 - 10% - $22.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good PhotoS. -------------------------------- 
monn nnn e nn nnn nen n nanan nnn nnn nnn nnn nnn nnn nnn nnn nnn nnnnnnnennnneacneannnnannesannannaanansennacnennasaeaaaaenamanen $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. ------------------------------------------------- 2-22-22 -n nnn nnn nn nn nnn nn nn nnn nn enn n nnn inee $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE. =---------------2- 22 nono anno nnnnnn nnn nnn nn nnn nn nnn nnn nn nnn nnn nn nnn nn nnn nnn nn nnn nn senna nnn nen ne nnn nen eaee $26.95-10% = $24.95 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics! ------------------------------------------------------ 22-2222 nnn nnn enna nnn $27.95 - 10% = 24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
won a nnn nnn nnn nanan nn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nen nen nnn n nnn nnn nana $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. --------------------------------------------------22------- $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ---------------------------------------------------------------------------- $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------------------------------------ 
wenn nnn nnn nnn nn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nen nnn nnn nena nn nen n nnn n enna nnn nnn nea n se nnennnees $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenshil.----------------------------------------------------2----22------ $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Central Electronics Parts and Repair Suppott 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entite Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


alr. 


Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


question via email or telephone. 
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Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
your 100V look as great as it sounds! 
Contact: Nick Dusa, Kobe 
Telephone: 985-249-6467 


Fax: 985-249-6468 
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ANODE RADIO CLAS 


Antique Radio’s Largest Monthly 


Magazine — 4,000 Subscribers! 
Classifieds - Ads for Parts & Services 
Articles - Auction Prices 
Meet & Flea Market Info. 
Radios, Ham Equip, Telegraph, Hi-Fi 
TV, Books, Art Deco, 40s & 50s Radios 


U.S. Rates: 1 year 
$36 ($48 by 1st Class) 


A.R.C., PO Box 1558 
Port Washington, NY 11050 
Web: www.antiqueradio.com 
Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


Payrat VISA @S 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.75 S&H 

Set of 15: $17.25 + $10.25 S&H 

Set of 20: $23.00 + $10.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Manual with schematic for 
Powerstat model 116U_ Variac, 
manufactured by the Superiior Electric 
Co. Louis D’Antuono, WA2CBZ, 8802 
Ridge Blvd, APT C-2, Brooklyn, NY 11209 
718-748-9612 after 6 PM EST 


WANTED: | need the following B&W plug- 
in coils to complete a rare transmitter I’m 
restoring: 2 each MEL or JEL type coils for 
160m, 80m, 40m, 20m, 10m. (5-pin plug 
end link). 1 each JVL type coil for 160m, 
40m, 20m, 10m. (5-pin plug center 
movable link). Please only coils in good 
condition. Dennis, 952-898-1082 
KOeoo @arrl.net 

WANTED: 1! am building the SSB JR exciter 
from GE Ham News and need either a 


parts unit or the UTC R-38A transformer. 
Electric Radio #294 


Joseph, WAS5ElJ, 713-503-0207 or 
WAD5EIJ @ Yahoo.com 


FOR SALE: Hallicrafters S-51, 140 kc to 
12 Mc, good condition, works well, some 
mods, recapped. May need alignment, 
$75. John, AE6RO, 562-477-2484 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 
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NATIONAL RF, INC. 


Portaquad is a high- 
gain, full size 2- 


meter quad antenna Type AT-100 Switchable 


Bee, ER T-Pad Attenuator 

Tea ints i Provides -35db, -35db, -20db, and 

iporalloweadea bid —10db attenuation steps in 11 
possible combinations. 


Ns in a container. The 
7969 Engineer Rd, #102 


the antenna’s support base when the antenna San Diego, CA 92111 
is erected. Full specifications available. www.NationalRF.com 
858-565-1319 
Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 


(Medium Available by Special Order) 


container also acts as 


4/, 119 E. George St 
i sas Batesville, IN 47006 
Manuals \ Wasuela pp 


Order on-line at: We are your 1-stop ou, 


www.w/fg.com 
for radio, test equipment, 


Send your questions to: and audio manuals 
sales@w7fg.com 


Order by phone: 
(812) 932-3417 : = 
800-807-6146 US only diy visa wee 
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customer satisfaction guaranteed! 


Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


| email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki. and) ithe ER: logo) is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
| Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


dress Service Requested PERIODICAL 


